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ABSTRACT 
The purpose of this study was to compare the effects of aural and aural-visual 
modeling on the development of executive and performance skills of third-grade 
beginning recorder students. A secondary goal of my study was to determine whether 
music aptitude was a factor in students' responses to modeling condition. Two groups of 
students received instruction on the soprano recorder and heard musical examples 
modeled by the instructor. Modeling condition and music aptitude served as independent 
variables. Executive (i.e. , posture, hand position, arm position, and finger position), 
performance (i.e., fmgerings, airstream, tonguing, rhythmic stability, and improvisation), 
and composite recorder skills served as the dependent variables. 
Before implementing the treatment phase, students completed Gordon' s 
Intermediate Measures of Music Audiation (IMMA) (1986a), and I randomly assigned 
pre-existing classes of third graders to either the aural or the aural-visual modeling 
treatment. In the aural modeling treatment, recorder instruction was conducted from the 
back of the classroom, where students were able to hear musical examples as they were 
performed, but were unable to watch as I manipulated the recorder. In the aural-visual 
Vl 
modeling condition, recorder instruction was conducted from the front of the room, 
where students were able to hear musical examples as they were performed as well as see 
the teacher manipulate the instrument. 
At the end of approximately 5 months of treatment, I video recorded participants' 
executive and performance skills, which were analyzed by two external evaluators and 
me. Data were then subjected to Analysis ofVariance (ANOVA) to compare the effects 
of modeling condition and aptitude on the executive, performance, and composite 
recorder skills of students. 
There were no statistically significant differences between the executive skills (p 
=. 75), performance skills (p = .46), or composite recorder skills (p = .49) of students in 
the aural and aural-visual treatments. There were no significant interactions between 
modeling condition and aptitude level. Music aptitude, however, was found to have a 
significant effect (p = .001) on the students' performance and composite recorder skills. I 
concluded that although neither modeling condition was significantly more effective in 
developing executive and performance skills of third-grade beginning recorder students, 
an understanding of a student's music aptitude level may prove useful in planning 
beginning recorder instruction. 
Vll 
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CHAPTER! 
INTRODUCTION 
For many elementary music educators, sounds of the soprano recorder may 
symbolize the antithesis of why they entered the field of music education in the first 
place-harsh squeaks, out-of-tune squawks, and brash, overblown notes chaotically 
ricocheting through a crowded room. Despite these all-too-familiar sounds, the history of 
the recorder tells a very different story. Historically known as thejlauto dolce, or "sweet 
flute," the recorder was formerly the instrument of royalty and the musical elite and was 
known for its clear tone and lyrical melodies. Today, music teachers seeking to help 
students draw out the more pleasing sounds of the recorder may employ a number of 
strategies with the goal of obviating the shrill sounds that for many have become so 
closely associated with student recorder performances. One of the tools a music educator 
may employ in an effort to develop proper skills during beginning recorder instruction is 
modeling. 
In an attempt to determine an effective means for developing competent and 
confident recorder players in the general music classroom, my goal in conducting this 
study was to examine the effects of specific modeling conditions on the development of 
the foundational skills of recorder performance, including posture, hand position, tone 
production, articulation, and rhythmic stability. In Chapter 1, the soprano recorder is 
discussed, including its history and its use in the general music classroom. Previous 
research on modeling during music instruction will be examined, including the many 
ways modeling has been incorporated and the broad spectrum of definitions that currently 
exist within the literature. Finally, the theory of audiation will be discussed as a 
theoretical framework for the current study, and the role behaviorism played in data 
analysis will be presented. 
The Problem 
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Despite its association with the contemporary elementary general music 
classroom, the recorder has a distinguished history as the predecessor to the modern flute, 
playing a prominent role in the woodwind family for nearly three centuries (Lasocki, 
n.d.). With the invention of the modern transverse flute, the recorder fell into obscurity 
for much of the 1800s until a revival of the instrument in the 20th century by Arnold 
Dolrnetsch (Lasocki, n.d.). This historically significant role stands in contrast to the 
modern incarnations of the recorder, which are often characterized by brightly colored, 
translucent plastic bodies and decorative necklaces used for suspending the instrument 
from the neck. These instruments, available in many catalogs and music stores, do not 
accurately reflect the musical legitimacy of the instrument. Far from a musical novelty or 
toy, advocates of the recorder have asserted the instrument is an authentic instrument 
worthy of serious study, capable ofboth expression and artistry (Hall & Kelsey, 2005; 
Kersten, 2001). Kersten (2001) posited that the recorder should not be taught just for its 
own sake, and suggested that the use of the recorder in the elementary general music 
classroom may provide new opportunities for musical activities and performance (p. 3). 
In his autobiography, Carl Orff (1978) described how in the 1930s the recorder 
came to be a voice of the instrumentarium for his Schulwerk. In Orff's opinion, the 
instrument blended well with the xylophones and glockenspiels of the Orff Schulwerk 
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ensemble and provided a timbral contrast to the mallet percussion instruments (Warner, 
1991 ). As far back as the 1960s, many American music educators had recognized the 
recorder as a viable option for instrumental general music instruction at the elementary 
level (Wortman, 1968). Today the recorder is used in many music classrooms, whose 
teachers may or may not subscribe to Orff's ideas, but recognize the instrument as an 
instructional tool that together with the voice, barred percussion instruments, and 
unpitched percussion has merits as a possible avenue for musical expression. The 
recorder provides opportunities for learning in the areas of music literacy, pitch 
discrimination, improvisation, and physical/technical skills, including breath support, 
tonguing, articulation, posture, and the physical manipulations associated with playing an 
instrument (Goodyear, 1970; Hall & Kelsey, 2005; Kersten, 2001).The affordability of 
the instrument, coupled with its superior intonation and wider range has made it a 
preferred choice over other elementary wind options such as the tonette or the flutophone 
(McDonald, 1987). 
In many third-grade classrooms, music educators introduce the recorder as a 
component of study in the general music curriculum (Brown & Harrison, 1995; 
Goodyear, 1970; Hall & Kelsey, 2005; Wortman, 1968). Despite its use, however, the 
recorder has a somewhat dubious reputation for only being useful as a short term "unit" 
of study, a musical novelty, or a pre-band instrument with little to no relevance of its own 
(Cooper, 1993; Hall & Kelsey, 2005; Peskin, 1997; Wortman, 1968). Although a certain 
level of transferability to other woodwind instruments (the clarinet and saxophone in 
particular) does exist in terms of basic hand position, body position, and notation reading, 
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advocates for the recorder have pointed out that the instrument's historical significance 
and rich body of literature deem it worthy of study for its own merits, rather than just as a 
preparatory band instrument (Kersten, 2001; Peskin, 1997). Hall and Kelsey (2005) and 
Wortman ( 1968) asserted that teachers who approach the recorder as a brief "unit" rather 
than a subject of continued study further weaken the validity of the instrument as a 
component of the general music curriculum. 
For many students, the introduction of the soprano recorder is an exciting event. 
The thrill of holding a new instrument and the anticipation of being able to make music 
with it is evident on the face of most every student on the first day of recorder instruction. 
It is important, however, that the teacher structures lessons so that student enthusiasm 
does not wane over time (Warner, 1991 ). Students struggling with the acquisition of 
executive and performance skills during beginning music instruction may lose interest in 
not just the lesson, but in learning to play the instrument altogether (Gleason, 1995). One 
particular challenge in teaching beginning recorder is that of students placing the wrong 
hand on top of the instrument (Hall & Kelsey, 2005). This is typically a result of students 
attempting to emulate a visual model through mirroring. It is imperative, therefore, that 
deliberate strategies are employed to ensure that each student has the opportunity to 
succeed on the recorder. For many students, instruction on the recorder may be their first 
experience playing a wind instrument-one that inspires them to seek out future musical 
experiences both inside and outside the formal education system. For others, learning to 
play the recorder may be the only instrumental experience they ever have. In either case, 
it is crucial that recorder instruction be effective in developing the executive and 
performance skills that are the foundation for student success on the instrument. 
Executive and Performance Skills 
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Music educators in most band, orchestra, and private lesson settings face a 
number of challenges in establishing appropriate habits and proper practices as the 
foundation of successful instrumental study (Mills & Smith, 2003; Worthy, 2009). Before 
students are able to play the pieces and songs that may have inspired them to seek music 
instruction in the first place, they must first establish the technical skills associated with 
instrumental performance, including breath control, articulation, embouchure, posture, 
arm, hand, and finger position (Kersten, 2001). These skills can be categorized into 
subsets of executive skills and p erformance skills. Without these foundational skills, 
students' initial enthusiasm for the study of an instrument may wane, giving way to 
frustration and even failure (Mills & Smith, 2003). Even with these skills in place, 
students involved in beginning music instruction face the inevitable reality of wrong 
notes, hard work with little immediate gratification, and the challenges of coordinating all 
these technical elements simultaneously. 
Music educators at the elementary level may also find that the development of 
proper executive and performance skills can be a challenge during recorder instruction 
(Goodkin, 2004; Goodyear, 1970; Hall & Kelsey, 2005; Kersten, 2001 ; Wortman, 1968). 
In comparison to other music learning situations, however, the general music classroom 
is unique in that attendance in such classes is typically compulsory. This mandatory 
attendance brings with it several possible challenges, including a potentially broad 
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spectrum of music aptitude levels and varied attitudes toward music instruction. These 
factors , coupled with potentially large class sizes, may contribute to a learning 
environment in which the development of proper executive and performance skills is that 
much more challenging for the music educator. 
Although the specific labels of "executive skills" and "performance skills" are not 
used universally within the body of research in music education, the characteristics that 
describe them are consistent across the literature. Stone (1994) defined executive skills as 
"techniques which involve physical manipulation of the instrument such as left hand, 
fmger, and arm placement ... and posture" (p. 12). Quindag (1992) defined these same 
skills, including correct position and movement of the hands, arms, and fingers and 
correct posture, as "physical performance skills" (p. 10). For the purposes of the current 
study, executive skills are defined as those skills involved in the physical manipulation of 
the instrument, including appropriate posture, correct holding of the instrument, and 
proper positioning of the hands, arms, and fingers. 
Kendall (1986) defined "technical performance skills" as "skills necessary for a 
musically proficient musical performance" (p. 40). In Kendall ' s definition, these skills 
included the ability to perform with appropriate tone quality, accurate intonation, and 
technical control of the instrument. Quindag ( 1992) labeled these same skills, with the 
addition of rhythmic stability, as "aural performance acuity" (p. 10). Stone (1994) 
defined "musical performance skills" as "those musical skills which are necessary to 
perform with characteristic interpretation as indicated by the musical notation" (pp. 12-
13). Each ofthese definitions includes a focus on both the aesthetic and aural qualities of 
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musical performance. For the purposes of my study, performance skills are defined as the 
skills required to create a musically satisfying performance, including correct fingerings 
for the individual pitches1, proper tone, articulation, pitch accuracy, and rhythmic 
stability. 
Modeling 
In an attempt to guide students toward mastery of specific goals, an educator may 
choose one of several teaching tools, including modeling. According to Duffy, Roehler, 
and Hermann (1988), modeling typically involves the physical demonstration of a given 
task (p. 763). Modeling in education is hardly a new concept, and according to Heller 
(1986), the use of modeling for developing skills and knowledge in the classroom is a 
time-honored tradition. Miller (1993) asserted that modeling is a useful tool for teaching 
new behaviors, strengthening or weakening inhibitions, drawing attention to particular 
objects, or increasing emotional arousal (p. 194). Noell, Call, and Ardoin (2011) similarly 
asserted modeling and performance feedback to be primary components of instruction for 
ensuring student success. 
Research on the effectiveness of modeling has been conducted in a multitude of 
educational arenas, including physical education, language, and reading. In an 
investigation of the components of effective teaching in physical education, Rink and 
Hall (2008) found modeling of specific motor skills to be a component of clear 
1 The use of"proper positioning of the fingers" as an executive skill should not be 
confused with the performance skill of"correct fingerings." For the purposes of the study 
"proper positioning of the fingers" entails the use of flat, rather than curved fingers that 
seal the holes using the pads of the fingers. "Correct fingerings" refers to the correct 
combination of fingers covering the holes for a given pitch. 
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communication. The authors asserted that when students are sent off to practice a given 
movement or task, they need to have a motor plan that is established through clear verbal 
presentations and explicit modeling by the teacher. Duran, Dugan, and Weffer (1997) 
considered teacher modeling of patterns of language to be an effective tool in teaching 
English to minority students. This finding led the authors to postulate that teacher 
modeling and a gradual transfer of responsibility to the student facilitate the development 
of language skills. Zampardo (2008) found the use of modeling to be successful in 
developing student confidence, increasing motivation in writing, and improving writing 
quality. These examples illustrate the ways in which educators have employed modeling 
with the goal of moving students from the unfamiliar to mastery of a given task, skill, or 
concept. The use of modeling to achieve subject-specific goals is mirrored in the field of 
music education. 
Although several researchers have recognized modeling as a useful pedagogical 
tool in music education (Anderson, 2004; Brophy, 1999; Polk, 2006; Sang, 1982; Tait, 
1992), results in previous studies on the effectiveness of modeling during music 
instruction have been mixed. Henley ( 1999), Linklater ( 1997), and Puopolo ( 1971) found 
modeling to increase performance skills of student musicians; studies by Anderson 
(1979), Quindag (1992), and Haston (2004), however, found no such effect. These 
seemingly contradictory results beg the question: Why does modeling appear to be 
effective in developing performance skills in one setting, but not another? Davison 
(2006) asserted that one possible reason for these inconsistent and even contradictory 
fmdings may be a lack of consensus on the precise definition of modeling. 
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It is generally agreed that modeling consists of demonstration and imitation 
(Dickey, 1988, 1991 ; Haston, 2004; Sang, 1982; Zurcher, 1972). Sang (1982) defmed 
modeling as "a group of stimuli which may serve as an example or pattern to be imitated" 
(p. 29). Zurcher (1972) defined modeling as "imitation, copying, or vicarious 
reinforcement" (p. 2). Dickey (1992) stated: "Modeling instruction consists of 
alternations of teacher demonstrations and students' imitations .. .. Minimal verbal 
direction is necessary, but the instruction is predominantly nonverbal" (pp. 27-28). 
According to Sang (1987) modeling is not a single skill, but an amalgam of 
several skills. When modeling, a teacher demonstrates a task or behavior, listens as the 
student or students imitate the model, assesses the congruence of the two performances, 
and decides whether further remediation is necessary or if it is time to move onto the next 
task (Sang, 1982). To the uninformed eye, teachers engaged in modeling may appear to 
be teaching by rote. Haston (2004) delineated the differences between modeling and rote 
teaching by postulating that the teacher's goal in modeling is to provide a demonstration 
through primarily nonverbal means, which will later be assimilated into the students ' own 
repertoire and applied in new settings. Conversely, in rote teaching the students are not 
expected to apply any knowledge to new settings, resulting in a more basic form of 
simple imitation. 
Sang (1987) and Tait (1992) asserted that modeling includes several behaviors, 
including visual modeling, aural modeling, and a combination of the two, which Tait 
called "musical modeling" (p. 528). Although there is agreement that several modalities 
exist in the larger field of modeling, there is a lack of consensus regarding an exact 
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definition of "aural" and "visual" modeling (Davison, 2006). Kendall (1986) described 
modeling as an "aural/kinesthetic" approach to music instruction in which students 
imitate performances by the teacher (p. 40). Similarly, Haston (2004) defmed modeling 
as "an aural model of a musical performance presented to the students by the instructor, 
as an example they are to emulate" (p. 54). In both of these definitions, modeling is 
considered to be the aural demonstration of a musical performance, which is to be 
imitated by the student. This definition is incomplete, however, as it fails to take into 
account the visual component of the model. In both Kendall's and Haston' s studies, 
modeling was performed in front of the students-indicating not just an aural model, but 
a visual one as well. It should also be noted that in both of these studies, the term "visual" 
was used to describe interventions that involved notation and literacy rather than the 
visual component of the model itself. The exclusion of a visual component in Kendall ' s 
and Haston' s definitions of modeling places the ultimate success or failure ofthe 
modeling as an instructional tool solely on the aural component. By failing to recognize 
the visual component of modeling, these aural-based definitions are inadequate in 
determining the role visual modeling plays in the development of those skills necessary 
to execute a musical performance successfully, including correct posture, finger, hand, 
and arm position. 
Within the literature on modeling, two defmitions specifically address the visual 
component of modeling as a distinct element. Stone (1994) defmed aural-visual modeling 
as the demonstration of musical performances in front of students in a live setting (p. 12). 
Quindag (1992) explicitly delineated between different modeling conditions by defining 
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aural modeling as "an auditory instructional demonstration of performances" (p. 1 0) and 
aural-visual modeling as "an auditory and visual instructional demonstration of 
performances" (p. 1 0). These labels and their corresponding definitions describe 
modeling conditions clearly, and more accurately describe the modeling conditions that I 
employed in this study. 
For the purposes of my study, aural-visual modeling is defined as modeling that 
integrates both visual and aural elements. In my study, aural-visual modeling was 
conducted from the front of the classroom, where students were able to observe the 
teacher as the recorder was manipulated, as well as hear the example while it was 
performed. Aural modeling is defined as modeling that lacks a visual component. In my 
study, aural modeling was conducted from the back of the classroom, behind the students. 
Thus, students were able to hear musical examples as they were performed, but were 
unable to observe the teacher as the recorder was manipulated. 
Studies on the effectiveness of modeling for the development of performance 
skills have been conducted in beginning bands (Delzell, 1989; Haston, 2004; Kendall, 
1986, 1988), orchestras (Quindag, 1992), during individual instruction (Puopolo, 1971; 
Zurcher, 1972), and at most academic levels. It is notable, however, that all of these 
studies have taken place in elective situations, that is, ensembles or lessons in which the 
student musician had chosen to participate in the musical experience, rather than a 
general population of students. 
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Music Aptitude 
One possible factor in a student' s success during music instruction is the level of 
music aptitude that the student possesses (Gordon, 1987). By definition, aptitude does not 
imply ability, but indicates the level of potential a student has for learning music 
(Gordon, 1997). According to Gordon (1986), every child possesses a level of music 
aptitude that may be different than his or her actual ability. Music aptitude is flexible 
until it stabilizes around the age of nine, indicating that at this point the child' s potential 
for learning music has become fixed and is unlikely to change (Gordon, 1997). Previous 
researchers have incorporated the role of aptitude in studies of modeling in various ways, 
including as a covariate (Dickey, 1988; Quindag, 1992), as a variable in predicting 
musical discrimination and musical performance skills (Delzell, 1989; Kendall, 1986), 
and as a method of establishing comparability between groups (Almeida, 2002; Guderian, 
2008; Haston, 2004; McDonald, 1987). 
For Gordon (1987) the most important characteristic of music aptitude is a 
student's ability to audiate-to hear music when it is not physically present. Because 
audiation is an internal process, it is not in itself quantifiable; rather, it may be inferred by 
assessing student responses to musical stimuli. To do this, Gordon designed a number of 
assessment instruments including the Music Aptitude Profile (MAP, 1965), the 
Intermediate Measures of Music Audiation (IMMA, 1986a), the Primary Measures of 
Music Audiation (PMMA, 1986b ), and the Advanced Measures of Music Audiation 
(AMMA, 1989). The goal of these instruments is to measure through quantifiable means, 
observable behaviors that are believed to reflect a given student' s audiation ability. 
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In the IMMA (1986a), paired musical examples are played for students from a 
recording. Students indicate whether the pairs of musical examples are the same or 
different by circling corresponding sets of icons; circling matching icons indicate the 
student hears the examples as the same, and circling mismatched icons indicate the 
student hears the examples as different. It was Gordon's ( 1986b) assertion that through 
this process, students listen to the original example, attempt to retain it in their memory, 
listen to the second example, and discriminate through audiation whether the two 
examples are the same or different. It is therefore assumed that students with higher 
audiation ability will more easily distinguish the matching examples and consequently 
earn higher scores on the test, while students with lower audiation ability will be less 
successful at identifying the matching pairs of examples. 
Need for the Study 
Over the course of my career, beginning recorder instruction has consistently 
proven to be one ofthe most challenging aspects of my job as a general music teacher. 
During such instruction, students are asked to attend to a number of skills. Some of the 
skills are overt, including posture, fingerings, and hand position. Others-including 
tonguing, breath control, and attention to pitch accuracy-are less observable. There is, 
therefore, a duality in musical performance that every student must address: For students 
to play the recorder well they must possess the executive skills that ensure a proper 
performance. These skills include the ability to sit with suitable posture, to hold the 
instrument correctly, and to position the hands, arms, and fingers so that they may move 
freely. In my experience, these executive skills are most easily modeled through visual 
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means. At the same time, however, students must be able to attend to the aural aspect of 
their performance and make necessary adjustments to fingerings, tonguing, and airstream 
(performance skills) to ensure they are producing the desired sound. It would seem that 
such skills are likely best modeled though aural means without the visual to distract from 
the aural model. In my time teaching recorder to children, I have found that students 
overwhelmed with the many facets of musical performance tend to overly focus on the 
physical traits of musical performance, leaving the aural aspects to suffer. In my 
experience, this failure to attend to the aural aspects of recorder performance results in 
children who may sit and hold the instrument correctly, but whose performance is far 
from musical in terms of accuracy and interpretation. 
Carley (1991 , 1992), Hall and Kelsey (2005), Kersten (2001), McCoy (2013), 
and Schafer (1994) each addressed the physical attributes of proper recorder technique 
and the challenges in teaching them to students. They also, however, delineated the 
difference between the development of purely technical skills and cultivation of 
musicianship that goes beyond basic technique. These authors asserted that effective 
recorder instruction involves more than just holding the instrument correctly and 
covering the correct holes. Rather, to be proficient musicians, students must learn to 
listen to one another, adjust their playing to match the rest of the ensemble, and play 
expressively. 
Gordon (1987) posited that in order to play or sing a given pitch, sequence, or 
melody, a student must be able to audiate a mental construct of the musical goal. 
According to Gordon (1987), "Unless one can audiate what he has aurally perceived, 
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music will have little or no meaning for him" (p. 15). Gordon (1980) further asserted: 
"The error is evident in the wind instrument performer who cannot tonally audiate what is 
seen in notational form but nevertheless manipulates keys or valves on a music 
instrument as dictated by the letter names ofthe notes" (p. 5). This error often results in 
unstable tempo and meter (Gordon, 1980). In addition, Gordon (1980) stated "the 
performer who indulges in such musically perfunctory activity becomes obvious when he 
is unable to adjust pitches for the purposes of good intonation" (p. 6). 
In order for students to develop as musicians, they must be taught to think 
musically-to audiate (Gordon, 1987). During beginning recorder instruction, it is 
common for the teacher to model from the front of the room (Hall & Kelsey, 2005). This 
is frequently done to give students a clear visual model of what proper recorder skills 
look like. Students with lower audiation ability may find this visual model a distraction 
from the aural model. Students who are overly focused on the physical aspects of 
recorder performance may in fact be prone to performances that are less musical by 
failing to audiate the very music they are attempting to create. At the same time, 
however, visual modeling provides a clear exemplar of the requisite executive skills 
during beginning recorder instruction. Students who lack these executive skills are likely 
to fail in their attempts to emulate the model, regardless of their audiation abilities. 
Because audiation skills encompass a wider range of musicianship than just recorder 
ability, this failure to audiate would likely impact all aspects of a child's musical 
performance, including singing, composing, and improvising. 
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In an effort to encourage students to attend to aural aspects of a musical 
performance, a teacher might choose to eliminate the visual component of modeling and 
provide an exclusively aural model (Warner, 1991 ). The absence of a visual component 
in the modeling might facilitate audiation by allowing the student to focus purely on the 
musical sounds they are hearing and carefully attend to pitch, intonation, and articulation 
(Chapman, 1987). Conversely, the absence of a visual component may prove challenging 
to those students whose executive skills are not yet developed. Students with poor 
posture, and incorrect hand, finger, and arm position may have a mental construct ofthe 
sound they wish to produce, but lack the technical skills necessary to do so. 
It remains to be seen whether aural modeling or aural-visual modeling is more 
beneficial in the development of perfonnance and executive skills. Insight into the 
possible benefits of aural versus aural-visual modeling across different levels of audiation 
ability may provide music educators with valuable insights into the ways they can help 
their students develop in to musicians in the truest sense of the word. 
Theoretical Framework 
Audiation. For Gordon (1987), music aptitude and audiation skills are inexorably 
linked. According to Gordon "the higher the level at which the young child audiates, the 
higher is his developmental music aptitude" (p. 1 09). This claim has implications for 
teachers of beginning recorder students. If, as Gordon asserted, aptitude is linked to 
audiation skills, students with lower aptitude will have lower audiation skills as well. 
Those students, therefore, may struggle with the aural aspects of recorder performance 
including the tone quality and pitch accuracy. 
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As I mentioned earlier, the act of audiating is internal to the individual and is 
consequently unobservable. Audiation as a skill, therefore, exists solely as a theoretical 
construct (Gordon, 1987). Measurement of audiation ability, consequently, relies on 
external and observable behaviors. Gordon' s Primary Measures of Music Audiation 
(1986b), Intermediate Measures of Music Audiation (1986b), Advanced Measures of 
Music Audiation ( 1989) and Music Aptitude Profile ( 1965) are all attempts to assess 
audiation ability through explicit, observable means. This assessment of internal 
mechanisms through external means is consistent with the work of behaviorist theorists, 
including B. F. Skinner. 
Behaviorism. Early behaviorists, including Pavlov and Watson, made use of a 
classical conditioning model typified by a Stimulus-Response approach to behavior 
modification (Miller, 1993). Subsequent behaviorists including Skinner (1989) examined 
the effectiveness of operant conditioning, in which positive or negative reinforcement is 
used to promote or discourage given behaviors (Slavin, 2000). Skinner asserted that the 
goal of behaviorism should be to identify the environmental factors that govern behavior 
(Klein & Mowrer, 1989). For behaviorists, observable behaviors, rather than mental 
structures or conscious experiences, are used to quantify data (Miller, 1993). 
For Skinner (1989), modeling can be viewed as one form of operant conditioning. 
In Skinner's (1989) view, "Modeling is a kind of teaching, but it has a lasting effect only 
when supported by a positive or negative reinforcement" (p. 89). Reinforcement, 
therefore, is not just a component of operant conditioning, but central to a behaviorist 
approach to modeling. According to Kearney (2008) reinforcement can be categorized 
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into one of two types: extrinsic and intrinsic. Boyanton (2010) labeled these as contrived 
reinforcers (extrinsic) and natural reinforcers (intrinsic). In Boyanton' s (2010) view, 
contrived reinforcers are consequences that are caused by someone else in response to a 
behavior. This might be candy for completing a task or getting to choose a prize from the 
treasure chest. Natural reinforcers, on the other hand, are those consequences that result 
from the behavior itself and might include the satisfaction of solving a problem, the 
happiness that comes from playing with a toy, or the ability to advance to the next stage 
of an activity (Boyanton, 2010). 
The role of behaviorism in the present study. Using a behaviorist lens, 
elements of both classical and operant conditioning were incorporated during the 
treatment phase of my study. The stimulus (modeling) was provided to beginning 
recorder students. Students then emulated this model as they worked to develop proper 
performance and executive skills (target behavior). As students demonstrated mastery of 
the task being presented, the lesson advanced to the next level of learning with the 
introduction of another new task (natural reinforcement) . Behaviorism also provided a 
lens for data analysis, where the overt demonstration of executive and performance skills 
was used to infer the level of audiation present in the students. Finally, by concentrating 
on observable behaviors, a behaviorist lens was used to determine the ways students 
perceived, and reacted to, the specific modeling condition. 
Summary of theoretical framework. Using a behaviorist lens in which 
observable behaviors are examined, Gordon's theory related to audiation served as a 
theoretical framework for the examination of the development of executive and 
performance skills during beginning recorder instruction. More specifically, the 
observation and evaluation of specific executive and performance skills was used to 
examine the efficacy of modeling as a pedagogical tool during beginning recorder 
instruction. By taking into account a student's music aptitude level (and thus his or her 
ability to audiate ), as measured by Gordon's Intermediate Measures of Music Audiation 
(Gordon, 1986b ), efficacy of aural and aural-visual modeling on the development of 
executive and performance skills was examined. Consistent with behaviorist principles, 
cognitive processes were inferred through the analysis of explicit and observable 
behaviors during the IMMA and the researcher-designed Recorder Performance 
Assessment. 
Purpose of the Study and Research Questions 
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The purpose of this study was to compare the effects of aural and aural-visual 
modeling on the development of executive and performance skills of third-grade 
beginning recorder students. A secondary goal of my study was to determine whether 
music aptitude was a factor in students' responses to modeling condition. The following 
research questions were addressed: 
1. Is there a significant difference between the executive skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
2. Is there a significant difference between the performance skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
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3. Is there a significant difference between the composite recorder skills of third-
grade beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
4. Is there a significant interaction effect of audiation ability-as measured by a 
music aptitude test-and modeling condition on the recorder skills of third-grade 
beginning recorder students? 
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CHAPTER2 
REVIEW OF RELATED LITERATURE 
As established in Chapter 1, the purpose of this study was to compare the effects 
of aural and aural-visual modeling on the development of executive and performance 
skills of third-grade beginning recorder students. A secondary goal of my study was to 
determine whether music aptitude was a factor in students' responses to modeling 
condition. It is my hope that by examining and comparing these modalities of modeling, 
music educators will gain deeper insight into which forms of modeling are most effective 
during beginning recorder instruction for students of different aptitude levels. 
Literature Incorporating Modeling 
Modeling has been recognized by many educators, philosophers, and theorists to 
be a·useful instructional tool for effective music teachers (Anderson, 2004; Brophy, 1999; 
Doyle, 1985; Duran, Dugan, & Weffer, 1997; Lewellen, 1990; Nangle, 1976; Polk, 2006; 
Rink & Hall, 2008; Sang, 1987; Skinner, 1989). Before the introduction of notation, 
modeling served as the primary means of transmitting music from generation to 
generation (Sang, 1987), and in some cultures modeling still serves as the primary means 
of transmitting musical traditions (Shehan, 1987). Sang (1987) theorized that modeling 
during music instruction involves a group of related skills, including (a) the ability to 
demonstrate basic musical performance behaviors on the instrument, (b) the 
demonstration of subtle aspects of a musical performance (vibrato, phrasing, etc.), and (c) 
the demonstration of brief melodic and rhythmic sequences by ear (also known as "ear-
to-hand coordination") (p. 156). Using path flow analysis of the role of modeling skills, 
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discrimination skills, and diagnostic skills as components of effective music instruction, 
Sang (1982) concluded that while several factors contribute to effective teaching, 
modeling is the greatest contributor to instructional effectiveness (p. 203). Sang (1987) 
also asserted that a teacher's modeling skills and the amount of time spent modeling have 
a direct impact on student performance levels (pp. 158-159). 
Research on modeling in music education spans elementary through college age 
levels, including studies at the elementary (Delzell, 1989; Haston, 2004; Kendall, 1986; 
Puopolo, 1971 ; Quindag, 1992; Zurcher, 1972), middle school (Anderson, 1979, 1981; 
Davison, 2006; Linklater, 1994, 1997), high school (Henley, 1999, 2001), and university 
levels (Rosenthal, 1984; Woody, 2003 ). Studies from each of these levels explored 
different variants of modeling, including modeling performed live in rehearsal (Haston, 
2004; Kendall, 1986; Sang, 1982; Stone, 1994) and modeling conducted through pre-
recorded examples (Anderson, 1979; Delzell, 1989; Henley, 1999, 2001 ; Linklater, 1994, 
1997; Puopolo, 1971; Quindag, 1992; Rosenthal, 1984; Sang, 1982; Woody, 2003 ; 
Zurcher, 1972). Previous studies also have investigated the use of modeling that is 
exclusively aural (Anderson, 1979, 1981; Davison, 2006; Henley, 1999; Puopolo, 1971; 
Rosenthal, 1984; Woody, 2003; Zurcher, 1972) and modeling that incorporates both aural 
and visual elements (Linklater, 1994, 1997; Quindag, 1992). 
Taped Modeling 
Several researchers have investigated modeling through the use of taped 
examples. Typically, these studies incorporated modeling during individual, at-home 
practice situations rather than in large-group rehearsal settings. Early studies of modeling 
with taped examples typically used audiotapes. With the increasing availability and 
affordability of video technology, however, more recent studies of modeling also have 
incorporated video-recorded examples. Because modeling modality is central to the 
current study, the following review of studies using taped models is in two parts: (1) 
those that used audio examples exclusively and (2) those that used both audio and 
audio/visual examples. 
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Taped aural modeling research. Puopolo (1971) studied the effects oftaped 
models during directed practice versus traditional self-directed practice on the 
performance achievement of fifth-grade beginning trumpet and comet students. Puopolo 
pretested participants in the study for music achievement, IQ, and social status, which 
were used as covariates in the data analysis. During the treatment phase of the study, 
daily practice sessions of both groups were monitored over the course of 10 weeks. 
Participants in the treatment group were provided with audio tapes containing 
programmed practice sessions, including reminders ofthe problems that would be 
encountered, model performances, and models of isolated phrases within the selection 
being practiced. Conversely, participants in the control group were left to practice in a 
traditional self-directed manner. At the conclusion of the treatment phase, students were 
administered the Watkins-Farnum Performance Scale (1954). 
Puopolo (1971) reported a significant difference (p = .01) in performance 
achievement between the treatment and the control groups, favoring the treatment group 
that received aural models during programmed practice. Puopolo also found that within 
the control group, students with above average musical achievement scores attained 
24 
significantly higher performance achievement than those with below average musical 
achievement scores. Data analysis revealed that students of lower IQ who received 
modeling and programmed practice attained higher performance achievement scores than 
students of higher IQ. These results had implications for the current study, in which 
music aptitude will serve as a variable in much the same way Puopolo used musical 
achievement scores. 
Like Puopolo (1971 ), Zurcher (1972) used tape-recorded models to study the 
effects of modeling on the performance achievement ofbeginning brass students. 
Students in both the treatment and the control groups received weekly private lessons 
over the course of the study. Students in the treatment group were provided with a lesson 
booklet and audio-taped models to be used at home. Students in the control group were 
provided with a lesson booklet but no practice tape. In order to ensure that students 
reported practice times accurately, practice sessions were tape-recorded and parents 
signed off on a daily practice record. Zurcher found significant differences favoring the 
treatment group in the areas of gross pitch discrimination (p < .05), pitch matching ability 
(p < .05), rhythmic errors (p < .001), and total practice time (p < .02). These results led 
Zurcher to conclude that practicing with a recorded model is more effective than 
traditional self-directed practice that includes no model. Zurcher' s study indicates that 
modeling is effective in developing performance achievement of beginning band students 
during private instruction and during practice settings. Further investigation is necessary, 
however, to determine whether these same benefits apply to a general population of 
students and during group instruction. 
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Similar to the studies designed by Puopolo (1971) and Zurcher (1972), Anderson 
(1979) explored the use of tape-recorded aural models on the development of sight-
reading and performance skills of sixth-grade clarinet students. The cassette for the 
experimental group contained models of the pieces being studied as well as the 
accompaniments for those pieces, while the tape for the control group contained only the 
accompaniments of the pieces being studied. At the end of the 8-week treatment period, 
Anderson found no significant differences in the sight-reading and performance skills of 
the two groups. Discussing the lack of significant findings in the study, Anderson 
hypothesized that the 8-week treatment may not have been long enough to yield 
significant results. Anderson also theorized that student success with intonation and 
tempo accuracy might have been compromised by the challenges of reading music 
notation. This supports the possible need for a study in which sight-reading (and the 
additional strain it places on students' mental/intellectual resources during beginning 
learning) is not a component of the performance assessment. 
Seeking to determine the effect of modeling on accuracy of notes, rhythms, tempi, 
dynamics, phrasing, and articulation, Rosenthal (1984) investigated the effects of 
recorded modeling on the instrumental musical performance of undergraduate music 
majors . Participants in the study (N = 44) were randomly assigned to one of four aural 
modeling conditions: guided model (combined verbal explanation and aural example), 
model only (aural example only), guide only (verbal explanation only), and practice only. 
After listening to the tape for their respective modeling condition, subjects were given an 
etude to practice for a total of 15 minutes. In posttest analysis, significant differences 
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favoring the "model only" group were fmmd for the performance of notes, rhythms, 
dynamics, and tempo (p < .05), leading Rosenthal to conclude that modeling alone may 
be an effective tool in helping a student perform accurately. Rosenthal posited that rather 
than being helpful, the presence of a verbal guide may have been more distracting when 
working toward a musical goal. Rosenthal noted that participants in the study were 
accomplished musicians and that the study results may have been different with less 
experienced musicians. 
In an exploration of the elements of expressive performance, Woody (2003) 
conducted a study in which university music students were asked to imitate recordings of 
"deadpan" and "expressive" model piano performances of the same work. Modeling was 
done through recordings performed on a Yamaha Disklavier. This modeling is somewhat 
unique within the literature, in that the use of the Disklavier creates a scenario in which 
the model is closer to live performance than previous studies that used recorded models. 
After listening to each of the models, study participants were asked to imitate each of the 
performances and to create a visual depiction of the dynamic and tempo contours in the 
expressive model. Results from the study found stronger relationships between subjects' 
own visual contour and their expressive performances than between the actual expressive 
model and the subjects ' expressive performance. These results led Woody to assert that 
when providing students with an aural model, specific verbal comments may prove useful 
in achieving the desired expressive performance. Woody also concluded that 
verbalizations play a key role in the development of expressive performance skills. 
Although the focus of my study was different than Woody's, the role of verbalization 
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during instruction was an important factor to consider. 
Davison (2006) contrasted aural modeling and aural modeling combined with 
notated transcriptions of jazz solos to determine the effects of such treatments on 
improvisation ability. Additionally, Davison investigated whether improvisation 
instruction based on Gordon' s Music Learning Theory (2003) would have an effect on 
student self-efficacy in improvisation and instrumental music studies. During the 2-week 
treatment period, students in the aural-only modeling group received improvisation 
instruction by exclusively listening to recorded examples. Students in the aural/notation 
group listened to recorded examples while reading notated transcriptions of the solos 
being studied. At the end of the treatment period, Davison found no significant 
differences in improvisation achievement between the two treatment conditions. 
Reflecting on the lack of significant fmdings, Davison theorized that the notated example 
used in the aural/notation treatment may have been more advanced than the reading level 
of the participants in that group. 
Henley (1999) explored the effect of audio-taped modeling during practice 
sessions on the performance skills of high school instrumentalists. Several permutations 
of modeling and tempo variation were used in the study, including a treatment in which 
the model increased tempo with each performance, a treatment in which the model 
alternated between a slow tempo and performance tempo, and a treatment in which the 
model remained at performance tempo. A no model condition also was included as a 
control in the study. After random assignment to a treatment group, participants in the 
study listened to a recording of the assigned modeling condition. Each participant played 
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the modeled etude a total of eight times, with the first and last performance recorded as a 
pretest and posttest. Data analysis revealed that modeling during practice sessions of high 
school instrumentalists had a significant effect on both rhythm percentage gain scores (p 
= .04) and mean tempo percentage gain (p = .01), with the greatest effects found in the 
group that received modeling that was consistently at performance tempo. Henley ' s study 
lends further credence to the use of modeling as a tool of effective music instruction. 
Henley' s study focused on the effect of modeling on student performance in individual 
practice sessions. It may, however, have implications for other settings, including large 
ensembles and general music classes. The addition of a visual modeling component may 
also offer further insight into the specific ways modeling contributes to the acquisition of 
performance skills. 
It is of note that the preponderance of research on aural modeling in music 
education has been conducted using audio recordings. In many cases, these recordings 
were used in practice situations. The absence of literature that has investigated the use of 
aural modeling in a live setting indicates that this is an aspect of modeling that has gone 
largely uninvestigated. Further investigation of the effect aural modeling in a live setting 
has on the acquisition of executive and performance skills may reveal benefits for 
teachers of beginning instrumentalists. 
Taped aural-visual modeling research. In a study investigating the role of 
recorded models for at-home practice, Linklater (1994) compared the use of aural and 
aural-visual modeling on the performance achievement of sixth-grade beginning 
clarinetists. One treatment group received videotapes in which they could both see and 
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hear the model as it was presented, as well as tape-recorded accompaniments to be used 
during at-home practice. A second treatment group received audiotapes in which they 
could only hear the model as it was presented and the same tape-recorded 
accompaniments that the first group received. The control group received only the 
audiotapes with tape-recorded accompaniments. Gordon's Intermediate Measures of 
Music Audiation (IMMA) (1986a) was used to establish comparability between groups in 
the pretest phase. Data analysis revealed that the treatment condition that incorporated 
video-recorded examples was significantly more effective for the visual/physical 
performance criteria of embouchure, hand position, instrument position, and posture (p = 
.02). The results ofLinklater's study had implications for my study, as the dependent 
variables were nearly identical to those in the current study; however, Linklater's 
modeling treatment was administered during at-home practice, while the modeling 
treatment in the my study took place during classroom instruction. Finally, while 
Linklater used data from the IMMA as a means of establishing comparability between 
groups, music aptitude level serves as a categorical variable in the current study. 
Quindag (1992) investigated the effects of aural and aural-visual modeling 
conditions on the performance achievement of beginning string students. Quindag 
provided students with recordings designed to supplement at-home practice. Participants 
in three treatment groups received either videotapes that provided aural-visual modeling, 
audiotapes that provided only audio modeling, or audiotapes that contained only 
accompaniments. In the pretest phase of the study, Quindag administered Gordon's 
(1965) Music Aptitude Profile (MAP) as well as Dunn, Dunn, and Price's (1998) 
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Learning Style Inventory, with data from the MAP serving as a covariate during data 
analysis. Data from Quindag's study revealed no significant differences among treatment 
groups; however, an isolated significant relationship was found between the aural 
performance measurement and subjects' previous music lessons, indicating that the role 
of outside music lessons could be an important factor to consider in the study of 
modeling during instrumental instruction. 
Live Modeling 
Sang (1982) investigated the use of modeling during live instruction and its role 
as an element of effective music instruction. Using path flow analysis, Sang investigated 
the roles modeling, discrimination skills, and diagnostic skills played in overall 
instructional effectiveness. Data analysis from the study revealed that all three of these 
factors contribute to effective teaching, but that a teacher' s modeling skills contributed 
most significantly to overall instructional effectiveness. 
Sang (1987) also investigated the relationship between teacher modeling ability 
and student performance achievement, as well as the relationship between teacher 
modeling ability and the amount of time spent modeling in the classroom. In this study, 
teachers were assessed on their abilities to play musical exercises on both their primary 
instruments and the instruments of their students. Additionally, teachers were assessed on 
their ear-to-hand skills and their abilities to visually analyze student performance skills. 
Multiple regression analysis revealed a direct relationship between a teacher's modeling 
ability and the amount of time spent modeling in class, leading Sang to conclude that a 
large percentage of variance in student performance can be accounted for by teacher 
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modeling skills. Sang's fmdings are relevant to the current study in that they support the 
use of modeling as an effective component of music instruction. Although Sang defined 
modeling as a complex behavior that contains aural and/or visual aspects, the effects of 
these specific factors are not addressed individually in either the 1982 or 1987 study. 
Sang (1982) acknowledges that the viability of modeling as a pedagogical tool is well 
documented, but argues that in an effort to improve classroom instruction further research 
into the use of teacher modeling in the music classroom is warranted. 
Comparing different forms of modeling, Kendall (1986) examined the effect of 
modeling that incorporates aural and kinesthetic2 elements versus a comprehensive 
approach that incorporates aural, kinesthetic, and visual (notation) elements on the 
development of aural musicianship, performance, and music reading skills of fifth-grade 
beginning band students. Participants in the study completed Gordon's (1965) Music 
Aptitude Profile (MAP), which was used to investigate any possible interaction between 
treatment condition and music aptitude. In addition to visual interventions (method book, 
flash cards, supplemental book), music instruction in the control group consisted of 
imitation, discrimination, and association activities. Instruction in the experimental group 
included the same imitation, discrimination, and association activities as the control 
group, but incorporated no visual interventions. In the posttest phase, participants in 
Kendall's study completed a series of researcher-designed assessments, including the 
2 It should be noted that Kendall's description of"kinesthetic" elements refers to 
modeling in which students see and imitate the motions of the teacher. For the purposes 
of the present study this is defined as the "visual" component of modeling; therefore, the 
"aural/kinesthetic" modeling described in Kendall's study is identical to the "aural-
visual" modeling in the present study. 
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Instrumental Ear-to-Hand Coordination Test (IETHCT), the Verbal Association Test: 
Solfege 01 AT:S), the Instrumental Performance Test (IPT), and the Melodic/Rhythmic 
Sight-Reading Test (MRSRT). All performance assessments were videotaped and 
assessed by two outside judges. Participants in Kendall's study were evaluated on tone 
production, rhythm, intonation, embouchure, posture, breath support, instrument position, 
hand position, articulation, correct fingerings, and musical sensitivity. 
Results of Kendall ' s (1986) study showed no evidence that the inclusion of visual 
interventions during modeling activities hindered the development of ear-to-hand 
coordination skills; neither did they adversely affect the development of aural 
musicianship skills or technical performance skills. Further, students in the control group 
that received comprehensive instruction demonstrated significantly better sight-reading 
skills than students in the experimental, aural-kinesthetic modeling group (p < . 00 1). 
Regarding music aptitude, Kendall found that the comprehensive treatment was 
significantly more effective in the development of verbal association (p < .03) and sight-
reading skills (p < .001) at all aptitude levels. Kendall ' s study shares components ofthis 
study, including the investigation of the relationship between modeling and music 
aptitude on the development of specific musical skills. 
Stone (1994) conducted a study of middle and high school string students in 
which the effectiveness of aural-visual modeling was compared with instruction that 
incorporated no such modeling on the development of executive and performance skills. 
Stone's study utilized a pretest-posttest two-group design, in which the students were 
matched in pairs according to experience level and randomly assigned to each group. 
33 
Both the experimental and control groups received identical instruction over the course of 
the study, with the exception of performance modeling by the instructor in the 
experimental group. At the end of ten 40-minute treatments, students in both groups 
completed the researcher-designed String Executive and Performance Evaluation 
Instrument, which was evaluated by an independent team of adjudicators. Despite the 
differences in instruction, Stone found no significant differences in the performance and 
executive skills of students in the experimental and control groups. Stone hypothesized 
that the lack of significance in the data may have resulted from limited treatment time, 
suggesting that future researchers should utilize extended treatment time to more 
accurately reflect and accommodate the realities of the teaching and learning process. 
In a comparison of the use of verbal instruction and nonverbal instruction with 
middle school band students, Dickey (1988) explored whether modeling activities 
including rhythmic movement have significant affects on kinesthetic response . The 
control group in the study received verbal instruction, while the treatment group received 
aural-visual modeling instruction. The study was simultaneously replicated in a 
neighboring middle school. Gordon' s (1965) Music Aptitude Profile (MAP) was 
administered in the pretest phase and used as a covariate. During the treatment phase of 
the study, the verbal treatment group was taught using only explicit, spoken directions. 
Conversely, in the aural-visual modeling group the teacher provided demonstrations of all 
concepts on his primary instrument. At the end of roughly three months of treatment, 
students were administered the posttest measures. Analysis of the data from Dickey ' s 
study revealed that modeling activities during music instruction were significantly more 
effective than verbal instructions in the development of ear-to-hand skills (p < .01) and 
kinesthetic response (p < .01). In the recommendations for further research, Dickey 
advocated for research on the effects of modeling at other academic and developmental 
levels. 
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In an investigation of the effectiveness of aural-visual modeling on the 
development of performance skills, Haston (2004) compared aural-visual modeling 
during beginning band instruction with a traditional literacy-based approach. In the 
pretest phase of Haston's study, participants completed the MAP as well as 
questionnaires regarding prior formal musical training and frequency of voluntary 
singing. This information was used to check for comparability between groups. During 
the treatment phase of the study students in beginning band were taught using either an 
aural-visual modeling emphasis based on Bruner's enactive/iconic/symbolic hierarchy or 
through a visual (literacy-based) approach. Data analysis revealed no significant 
differences in performance and sight-reading skills between students taught with a 
modeling emphasis and students taught with a notation emphasis. 
Summary of Modeling Literature 
Despite the many investigations of modeling there is a lack of consensus 
regarding its effectiveness. While studies by Puopolo (1971 ), Zurcher ( 1972), Rosenthal 
(1984), Linklater (1997), and Hen1ey (1999) found modeling to be an effective tool 
during music instruction, Anderson (1979), Quindag (1992), Haston (2004), and Delzell 
(1989) found modeling to have no significant effect on the development of executive and 
performance skills. Ultimately, the efficacy of modeling remains unclear. In order to 
isolate the ways modeling may or may not be effective as a pedagogical tool, further 
research is necessary. 
Literature Incorporating Music Aptitude 
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Runfola and Swanwick (2002) noted that over the course of the twentieth century, 
there was a shift of focus in the research from talent and musical intelligence to musical 
ability and aptitude. Perhaps the name most commonly associated with the investigation 
and evaluation of music aptitude is that of Edwin Gordon. Gordon's assessments of 
music aptitude span the educational continuum and include the Music Aptitude Profile 
(1965), the Intermediate Measures of Music Audiation (1986a), the Primary Measures of 
Music Audiation (1986b), and the Advanced Measures of Music Audiation (1989). 
Gordon (1986b) maintains that an understanding of a student's music aptitude offers the 
educator insight not into a student' s actual musical ability, but into his or her inherent 
musical potential. As indicated in earlier reviews of modeling and recorder instruction, 
however, data obtained from music aptitude assessments have been used to establish 
comparability between research groups (Almeida, 2002; Dickey, 1988; Guderian, 2008; 
Haston, 2004; Linklater, 1997; McDonald, 1987; Quindag, 1992). Kendall (1986) used 
music aptitude as a dependent variable in an investigation of the role music aptitude plays 
in the development of performance skills during music instruction that uses modeling. 
Using Pogonowski's (1983) Music Class Attitude Index, Gordon's (1986b) 
Primary Measures of Music Audiation, and Dunn, Dunn, and Price's (1989) Learning 
Style Inventory, Faulkner ( 1994) investigated the differences among students' music 
aptitude, preferred learning style, and attitude toward music instruction. One hundred 
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ninety-five third-grade students completed all three instruments, and the data were 
subjected to ANOV A. For the purposes of the study, Faulkner assigned students who 
scored in the 75th percentile or higher to the "high music aptitude" group, students who 
scored in the 26th through 74th percentile were assigned to the "average music aptitude" 
group, and students who scored the 25th percentile and below were assigned to the "low 
music aptitude group. Faulkner found that students in the high music aptitude group 
tended to be primarily visual and kinesthetic learners, and indicated significantly more 
positive attitudes toward music class than those in the low aptitude group (p < .05). 
Faulkner also found that students in the low music aptitude group tended to be stronger 
auditory learners. Faulkner's finding that students with higher music aptitude tend to be 
visual and kinesthetic learners had implications for the current study, in that the treatment 
of the study contrasted aural and aural-visual modeling. 
Henry ( 1995) investigated the role of music aptitude in the compositional process 
and product of fourth-grade students. After completing Gordon' s Intermediate Measures 
of Music Audiation (IMMA) (1986a), participants were assigned to one of four treatment 
conditions: (a) pattern instruction paired with weekly compositional activities, (b) weekly 
compositional activities with no pattern instruction, (c) pattern instruction with no weekly 
compositional activities, and (d) no pattern instruction or compositional activities. At the 
end of 12 weeks, participants were audiotaped while composing an original song. A two-
way analysis of variance (ANOV A) revealed the combination of compositional activities 
and pattern instruction to be the most effective treatment scenario. High aptitude students 
used significantly less exploration during composition activities than students of low 
37 
aptitude (p < .05), but no other significant relationships were found between composition 
ability and music aptitude. Henry theorized that one possible reason for a lack of 
significance in the study may have been that over a fourth of the total population was 
eliminated from the data analysis due to the fact that they were enrolled in private piano 
lessons and were ineligible to take part in the study. Henry acknowledged that the 
elimination of these students contributed to a low level of means and less variability in 
IMMA scores, and thus a low level of reliability in the findings. Henry therefore asserted 
that significant findings might have resulted with a population of participants whose 
IMMA scores were more varied. 
Summary of Literature Incorporating Music Aptitude 
Several researchers have used measures of music aptitude as a means for 
establishing comparability between groups. Few researchers, however, have investigated 
the role of music aptitude in the acquisition of specific musical skills during beginning 
instrumental instruction. Previous researchers have investigated the role of music aptitude 
in a general music setting, but no studies were found in which researchers examined the 
role of music aptitude during recorder instruction or whether music aptitude played a role 
in the effectiveness of different forms of modeling. By examining the possible 
relationship between music aptitude and modeling during recorder instruction in a 
general music setting, I hope not to just fill this void but provide future music educators 
with data-driven research on the effectiveness of different types of modeling at different 
music aptitude levels. 
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Summary of Previous Literature 
Previous researchers have investigated the relationship between modeling and a 
number of outcomes, including self-efficacy, ear-to-hand skills, kinesthetic response 
skills, expressive performance, and music discrimination skills. A majority of the studies 
on modeling have examined its role in the development of performance achievement, 
including executive skills and performance skills. Previous studies on modeling have 
incorporated aural modeling, aural-visual modeling, and modeling with notation. 
Modeling in previous studies has been conducted in live settings as well as through 
recordings. 
In the reviewed literature on modeling, studies had taken place exclusively in 
elective-based musical experiences such as band, orchestra, and private lessons. Members 
of these ensembles had chosen for whatever reason to pursue musical study. Although the 
results ofthese studies reflect the effectiveness of modeling in such ensembles, the 
membership in such groups may not adequately reflect the larger general population. 
More information on the effectiveness of modeling may be gained from an examination 
of its use in a more diverse population such as a general music class. The greater 
diversity of this population may bring with it similarly wide levels of music aptitude, 
musical interest, and musical backgrounds. 
Despite this diversity of research on modeling, the efficacy of modeling as a 
pedagogical tool remains unclear. Sang (1982, 1987) found that although a number of 
variables contribute to a music educator's overall effectiveness in developing student 
musicianship, modeling has the greatest influence in the development of executive and 
performance skills. Similarly, Pupolo (1971), Zurcher (1972), Rosenthal (1984), 
Linklater (1997), and Henley (1999) all found modeling to be a effective component of 
effective music instruction. Anderson (1979), Quindag (1992), Haston (2004), and 
Delzell (1989), however, found no significant relationship between modeling and the 
development of performance and executive skills. 
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Typically, music aptitude has been used in previous studies as a means of 
establishing comparability between groups in the pretest phase or as a covariate during 
data analysis. Kendall (1986), however, investigated the role of music aptitude in the 
acquisition of musical skills during modeling instruction. No other studies were found in 
the body of research on recorder instruction in which music aptitude was examined as an 
independent variable. 
In summary, several shortcomings were found in the analysis of the current body 
of literature on modeling and music aptitude. First, while previous research has examined 
the effect of aural modeling versus aural-visual modeling in practice settings with 
recorded models, no research has been conducted using this combination in a live 
rehearsal. There may, therefore, be benefits in using different types of modeling during 
beginning instruction that have not been formally examined. Second, there has been little 
research examining the relationship between modeling and music aptitude during 
beginning musical instruction. Although music aptitude has been used as a covariate and 
a means of establishing comparability between groups in previous studies, it remains 
unclear whether specific types of modeling are more effective than others in the 
development of executive and performance skills of students with differing aptitude 
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levels . Finally, research on modeling has typically been conducted in select ensembles 
such as band and orchestra, and may not adequately reflect the larger population found in 
a general music setting. Music educators who use modeling during instruction in a 
general music setting may therefore benefit from an examination of different modeling 
conditions and their effect on the development of executive and performance skills. 
CHAPTER3 
RESEARCH METHOD AND DESIGN 
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The purpose of this study was to compare the effects of aural and aural-visual 
modeling on the development of executive and performance skills of third-grade 
beginning recorder students. A secondary goal of my study was to determine whether 
music aptitude was a factor in students ' responses to modeling condition. Because 
modeling is not a single behavior, but rather a collection of several skills (Sang 1987, p. 
156), I specifically sought to isolate the aural facet of modeling by comparing it with 
aural-visual modeling. Both groups in my study received instruction on the soprano 
recorder and heard musical examples modeled by the instructor. The following research 
questions were addressed: 
1. Is there a significant difference between the executive skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
2. Is there a significant difference between the performance skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
3. Is there a significant difference between the composite recorder skills of third-
grade beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
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4. Is there a significant interaction effect of audiation ability-as measured by a 
music aptitude test-and modeling condition on the recorder skills of third-grade 
beginning recorder students? 
Before the treatment phase in the current study was implemented, I randomly 
assigned pre-existing classes of third graders to the aural or the aural-visual modeling 
treatment by drawing the names of the homeroom teachers from a hat. Students then 
completed Gordon's (1986a) Intermediate Measures of Music Audiation (IMMA) before 
the treatment phase. The IMMA was given over 2 days, using the script and directions 
included in the IMMA administration manual. 
In the aural modeling treatment, recorder instruction was conducted from the back 
of the classroom, where students were able to hear musical examples as they were 
performed by the teacher, but were unable to watch the teacher as the recorder was 
manipulated. In the aural-visual modeling condition, recorder instruction was conducted 
from the front of the room, where students were able to hear musical examples as they 
were performed as well as see the teacher manipulate the instrument. Classes met every 
fourth school day for 40 minutes, 20 of which were used for recorder instruction. At the 
end of approximately 5 months oftreatment (21lessons), participants' executive and 
performance skills were video-recorded for assessment by the researcher and two outside 
evaluators. Each student assessed on 16 different skills and was given a single score for 
all of the executive skills, a single score for all of the performance skills, and a composite 
score for the combined executive and performance skills. Data obtained from the video 
assessments and IMMA were subjected to ANOVA to determine whether aural or aural-
visual modeling had a significant effect on the development of executive, performance, 
and composite recorder skills, and whether students ' music aptitude levels were a 
significant factor in the efficacy of modeling. 
Research Design 
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Although both qualitative and quantitative methods have been used to assess 
student performance in previous studies, the specific traits that comprised executive and 
performance skills in my study lent themselves to a quantitative approach. Grant and 
Drafall (1991) asserted that without any measure of student achievement, the 
effectiveness of specific teaching behaviors remains inconclusive; therefore, my primary 
goal was to describe through quantitative means the effect different modeling conditions 
had on the development of executive, performance, and composite recorder skills of 
third-grade recorder students. This is consistent with a behaviorist position, which 
focuses on explicit and measurable outcomes (Miller, 1993). 
A secondary goal of my study was to compare the efficacy of different modeling 
conditions on the development of executive, performance, and composite recorder skills 
across different music aptitude levels. Because the participants in the study came in pre-
existing class groups, random assignment of individual participants was not possible. The 
current study therefore required the use of a quasi-experimental design in which 
individual classes were randomly assigned to either the aural modeling treatment or the 
aural-visual modeling treatment. 
In this study, I sought to compare the effects of the independent variable of 
modeling condition (aural vs. aural-visual) across the additional independent variable of 
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music aptitude level (high, average, and low). This type of study, in which the researcher 
seeks to determine whether a fixed cognitive trait such as music aptitude influences the 
effectiveness of the treatment is labeled as Aptitude-treatment interaction research (A TI) 
by Gall, Gall, and Borg (2007). According to Campbell and Stanley (1963), modeling 
condition is a class one variable (the highest degree of manipulability) and music aptitude 
is a class five variable (the lowest level of manipulability) (pp. 30-31). In this study, the 
effects of treatment condition (an independent variable) on the dependent variables of 
executive and performance skills across different levels of music aptitude (an 
independent variable) were investigated. A factorial design was therefore used. This 
choice was supported by several handbooks on research design, including Asmus and 
Radocy (2006, pp. 115-116), Gall, Gall, & Borg (2007, pp. 423-425), and Phillips (2008, 
pp. 167-168). 
Participants 
A total of seven third-grade classes from two elementary schools in Colorado took 
part in the study. Five of the seven third-grade classes came from my school (Site A). The 
study also was conducted with two additional third-grade classes at a neighboring 
elementary school (Site B). Third-grade students were selected for the study because this 
is the grade level at which recorder instruction begins in the schools where the study took 
place. Another reason for selecting third-grade beginning recorder classes was that the 
likelihood of the students having received previous recorder instruction was minimal; in 
essence, recorder instruction was new to all children participating in the study. 
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Research Site A 
The primary site for the current study was the school at which I currently teach. 
According to the Colorado Department of Education, (20 14) the demographic makeup of 
the school in 2012 was 75% white, 6% Asian/Pacific Islander, 10% Hispanic, and 5% 
black. Gender breakdown at the school was 46% female and 54% male. Each class 
consisted of approximately 25 students, for a total population of (N = 97). Students 
attended music class once every fourth school day for 40 minutes. All students in the 
school were required to attend music class, and other teachers, therapists, and aides were 
not permitted to pull students out of music class for other instruction. 
Research Site B 
From 2006 to 2011 , the population at my school (Site A) grew from 345 students 
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to 890 students, necessitating the construction of a new school in the same neighborhood 
to accommodate the substantial population growth. This new school (Site B) opened in 
the fall of2012. The music teacher hired to open Site B student taught with me in 2009, 
co-taught with me at Site A for two years, and had been trained in the methods employed 
in the study. It was therefore decided to have the music teacher at Site B deliver the 
instruction as well. According to the Colorado Department of Education, (2014) the 
demographic makeup of the school in 2012 was 71% white, 7% Asian/Pacific Islander, 
10% Hispanic, and 4% black. Gender breakdown at the school was 48% female and 52% 
male. Each class consisted of approximately 30 students, for a total population of (N = 
46). Finally, because the majority of the students in the new school had been moved from 
my school, most of them shared essentially the same previous musical experiences, 
making this new school an ideal candidate as an additional research site. 
Participant Recruitment 
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In January of2013, parents of all third graders at sites A and B were notified of 
the study through a letter home (Appendix A). This letter included a written release 
(Appendix B) giving me permission to use the data obtained from their son or daughter 
for this study. Students whose parents did not wish their children to participate in the 
study were given the opportunity to participate in all class activities so as not to feel 
ignored or demoralized, but did not complete the assessment portion of the study. Of the 
169 students invited to participate in the current study, 149 students returned the 
Informed Consent Form, for an 88.2% participation rate. 
Group Selection 
A total of seven third-grade classes participated in the study. Before the treatment 
phase began, I randomly assigned groups to either the aural or aural-visual treatment 
condition by drawing the names of their classroom teachers from a hat. At site A, this 
random assignment resulted in two classes being assigned to the group that received 
modeling at the front of the room (aural-visual treatment), and the remaining three classes 
being assigned to the group that received modeling from the back of the room (aural 
treatment). At site B, one class was randomly assigned to the group that received 
modeling at the front of the room (aural-visual treatment), and the other class was 
assigned to the group that received modeling from the back of the room (aural treatment). 
Although the modeling treatment varied between the two groups, curricular standards 
remained in place. Both groups were taught the same material and were exposed to the 
same musical experiences and opportunities. 
Procedures 
Pretesting 
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Before recorder instruction began, students completed the tonal and rhythm 
subtests of Gordon's Intermediate Measures of Music Audiation (IMMA) (1986b). The 
choice of the IMMA for this study was based on the fact that it is the only longitudinally 
valid music aptitude test for elementary-aged children (Ruszkowski, 2009). In this test, 
students were asked to identify whether pairs of rhythmic or melodic patterns were the 
same or different. Identification was demonstrated through the use of icons: Pairs of 
identical faces indicated the two patterns were the same, while pairs of dissimilar faces 
indicated the patterns were different. Gordon (1986) asserted that IMMA scores may be 
used to identify students' strengths and weaknesses so that music instruction may be 
adapted to accommodate individual musical differences. 
The IMMA was administered at both sites over 2 days immediately preceding the 
treatment phase. Administration of the IMMA took place during during music class, and 
the music teacher from site B and I each administered the tests to our own students. 
Completed IMMA answer sheets were gathered, and I scored them using the scoring 
masks provided with the assessment kit. Data obtained from the IMMA served as an 
independent variable in the present study. According to Gordon (1986b) split-halves 
reliability for the IMMA is .81, and test-retest reliability with raw scores is .90. During 
data analysis, raw IMMA scores were categorized into high, medium, and low aptitude 
groups in an effort to determine the effect of aural and aural-visual modeling on the 
performance and executive skills of students of different aptitude levels. 
Treatment 
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After administration of the IMMA, students in both treatment groups were taught 
breath technique using a variety of strategies, such as using air pipes to control Styrofoam 
balls, fogging over windows, and contrasting fast, cold air with warm, slow air. These 
breathing techniques spanned two class periods. Lessons in both groups were the same 
and did not make use of aural or aural-visual modeling. In the following lesson, recorders 
were distributed to the students and treatment period began. Over the course of the study 
and during the Performance Assessment all students played Peripole brand soprano 
recorders (Baroque fingering), model PB 6000. 
Because I did not seek to establish a relationship between modeling and the 
understanding of pitch notation in, instruction in both groups was based in improvisation 
rather than a traditional method book based in notational learning. In both treatment 
groups each class began with a review of proper executive skills, including posture, hand, 
finger, and arm positions. In the aural-visual modeling groups, this review included 
physical modeling of the executive skills. In the aural modeling treatment this review 
consisted of verbal descriptions of the executive skills, but no physical demonstrations 
with the instrument. 
Each class also included a review of previously studied pitches through fingering 
charts (Figure 3.1). Fingering charts for all pitches were posted at the front of the music 
room and were visible to all students in both treatment conditions. This review of 
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previously studied pitches took place at the front of the class in both treatment groups. In 
the aural-visual modeling group, the review included physical modeling of the pitches as 
well as fingering charts. In the aural modeling group the review of previous pitches was 
conducted only using the fmgering charts. New pitches were introduced in much the 
same way. In the aural-visual modeling group, new pitches were introduced with physical 
modeling of the pitches as well as fingering charts. In the aural modeling group, 
introduction of new pitches consisted of fingering charts but no physical modeling. In 
both treatment groups, the introduction of new notes and the review of previously studied 
pitches took place at the front of the room. 
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Figure 3.1. Fingering chart for the pitches introduced during the study. The pitches D' 
though G use a "support finger" as described by Warner (1991, pp. 225-226). In this 
technique the ring finger of the right hand is used to stabilize the instrument. This 
alleviates the weight of the instrument from the left hand and frees it to seal the holes in a 
more relaxed manner. For a complete list of fingering charts and the order in which they 
were presented, refer to Appendices C and D. 
Once the review portion of each lesson was complete, the teacher demonstrated 
the new pitch using short rhythm patterns, which students duplicated through echo 
imitation. In the aural-visual modeling group, these demonstrations were conducted at the 
front of the room, where students were able to observe the instructor manipulate the 
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instrument as the example was played. In the aural modeling group, all demonstrations 
were conducted from the back of the room, behind the students. This group was able to 
hear the model as it was played but was not able to see the teacher as the instrument was 
manipulated. 
After students practiced the new pitch in isolation, the new pitch was placed in a 
musical context through the use of Melodic Outlines (Figure 3.2) and improvisation 
activities. Initial improvisations were largely teacher-driven. First, the teacher and the 
students sang through the melodic outline using absolute pitch names. As they read the 
melodic outline, students also practiced the individual fingerings on the recorder. 3 During 
this first practice of the melodic outline, students in the aural-visual modeling group were 
able to see the fingerings demonstrated on the teacher's instrument while they practiced. 
In the aural modeling group, students were able to hear the pitches as they were sung, but 
not see the fingerings demonstrated on the instrument. Throughout the lesson both groups 
had visual access to a fingering chart of the pitches being used. Next, the teacher 
improvised over the entire melodic outline as the students once again sang through the 
melodic outline while practicing the individual fingerings. Similar to the previous 
demonstration, students in the aural-visual modeling group were able to observe the 
teacher's physical manipulations as he improvised over the melodic outline, while 
students in the aural modeling condition were only able to hear the improvisation. As the 
lesson progressed, students were guided to assume responsibility for portions of the 
melodic outline little by little until the students were playing the entire melodic outline 
3 While fmgering the pitch outline, the mouthpiece of the recorder was positioned on the 
student's chin. This is referred to as "chin practicing" in the study. 
51 
themselves. As the teacher withdrew from the recorder modeling, he played a simple 
hand drum accompaniment to establish meter and tempo during group improvisations by 
the students. 
Throughout the lessons, modeling remained consistent with previous examples. 
Students in the aural-visual modeling condition were able to watch the teacher as well 
and hear the example, and students in the aural modeling condition were able to hear each 
example modeled, but not see the teacher as the instrument was played. For a sample 
lesson contrasting the aural and aural-visual modeling conditions, see Appendix E. 
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Figure 3. 2. Sample Melodic Outline. 
Over the course of the study, the teacher/researcher at site A and the teacher at 
site Beach videotaped one class every other week to review protocols and to ensure 
consistency in instruction. While watching these videos, the two teachers examined a 
number of factors , including the types of language being used by the teachers during the 
lessons, the frequency and duration of modeling examples, the amount of time spent 
talking by the teacher, and the number of minutes the students were playing. While small 
adjustments were made over the course of the treatment, both teachers were ultimately 
satisfied with the level of consistency and congruity in lessons between the two sites. 
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Posttest 
The treatment period lasted a total of 21 class sessions, spanning the middle of 
January through the beginning of May 2013. At the end of the treatment period, students 
completed the researcher-designed Recorder Performance Assessment (Appendix F). 
With the two external judges, I then evaluated the student performances. Before 
administering the Recorder Performance assessment, however, the external judges and I 
met to discuss the instrument, establish content validity, and practice using the evaluation 
forms in an effort to establish inter-judge reliability. 
Recruitment and training of the external judges. Two external judges and I 
evaluated the video assessments taken during the posttest phase of the study. These 
external judges were selected based on their expertise in teaching the recorder to both 
children and adults. 
Evaluator 1 was a middle school choral and general music teacher who had 
recently retired after 39 years ofteaching. In addition to teaching the recorder to children 
over the course of her career, Evaluator 1 also taught recorder to adults in numerous Orff 
Schulwerk teacher education courses in the United States and Canada. Her professional 
recorder performance included 20 years of both solo and consort playing, and she was 
published in numerous recorder related resources. 
Evaluator 2 had been teaching elementary general music classes for 15 years. 
During that time, he incorporated recorder instruction into grades 3 through 5. For the 
past 9 years, he also taught recorder to adults in Orff Schulwerk teacher education 
courses throughout the United States. Evaluator 2 was a regular presenter at the National 
Conference ofthe American OrffSchulwerk Association (AOSA) and had presented 
sessions to numerous local chapters of the AOSA. 
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Development of the Recorder Performance Assessment. Nine weeks before the 
posttest phase, the researcher met via Skype with the external judges to discuss the 
evaluation of the Recorder Performance Assessment, which served as the evaluation 
instrument for the study (Appendix G). This researcher-designed instrument consists of 
16 individual categories intended to isolate the specific executive skills of posture, 
correct holding of the instrument, and hand, arm, and finger positions. In the assessment, 
the performance skills of proper fingerings, tone, articulation, pitch accuracy, and 
rhythmic stability were addressed. Scoring for each of the executive and performance 
skills sections addressed in the Recorder Performance Assessment was done using a 4-
point Likert-type scale. 
The purpose of this preliminary meeting was twofold: In an effort to establish 
content validity as described by Orcher (2005), terminology used in the instrument was 
discussed bay the panel of experts, as well as the criteria for scoring each section. In 
terms of terminology, the judges proposed two changes to the instrument. First, the 
criterion of "Proper Tone" was changed to "Tone/Airstream was acceptable." Second, the 
judges suggested that each student perform the melodic outline using long tones before 
attempting to improvise over the outline. Both of these changes were implemented in the 
final draft ofthe Recorder Performance Assessment found in Appendix G. In addition to 
feedback on language and syntax in the Recorder Performance Assessment, the two 
external judges were given the opportunity to offer feedback and ask questions regarding 
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the scoring criteria for each item in the assessment. These conversations served to clarify 
the specific qualities each of the judges would be looking for and defined more clearly 
how each behavior would be evaluated on the Likert-type scale used in the assessment. 
Two weeks after the preliminary meeting, the external judges met with me via 
Skype to train on using the newly edited Recorder Performance Assessment. In 
preparation for this meeting, I conducted practice evaluations with six fourth-grade 
students from Site A. These practice evaluations provided the opportunity to test the 
technology that would be used to record the posttest assessments as well as get a feel for 
the general pace of the assessments. In an effort to maximize the sound quality and 
overall visibility of the students, small adjustments were made to the distance between 
the students and the camera, and the location of the microphone. It was also discovered in 
the initial tests that each assessment took 3 minutes to complete. Given the number of 
assessments that would need to be conducted and evaluated in the posttest phase, this 
much time seemed untenable. In an effort to shorten the time of each assessment it was 
decided to delay starting the recording until immediately before the assessment began and 
to slightly increase the overall pace of the assessment. Tempi of the actual playing, 
however, remained unchanged. These changes resulted in video assessments that were on 
average 2 minutes long. 
The sample videos were presented to the external judges for training purposes. 
The judges watched the first of these videos together and discussed how the students 
should be scored for each section of the Recorder Performance Assessment. The judges 
and I then watched the second video and scored the performance individually. Out of a 
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total of 48 possible scores, the two judges and I agreed 42 times, with the disagreements 
only differing by one score in either direction of the Likert-type scale. Using a ratio of the 
total number of agreements to the total number of disagreements as advocated by Boyle 
and Radocy (1987), an inter-rater reliability coefficient of .88 was established. 
Next, the judges were given four additional practice videos and once again asked 
to evaluate them. In this round of practice evaluations, no discussion occurred regarding 
each judge's rationale for the individual scores. All scoring was done independently and 
sent to the researcher via email. Once again, the numbers of agreements versus 
disagreements were calculated. In this round of evaluations, 163 total agreements were 
found out of a possible 192 for a reliability coefficient of .85. With the exception of a 
single 2-point discrepancy between judges, all disagreements were within one point on 
the Likert-type scale. 
Administration of the Recorder Performance Assessment. Following the 
treatment phase, each student completed the researcher-designed Recorder Performance 
Assessment, which was administered individually and video-recorded for evaluation by 
the researcher and two external judges. This performance assessment consisted of two 
separate components. In the first part, called the Individual Pitch Assessment (IP), the 
student was asked to play several pitches in isolation. In the second part, the Melodic 
Outline (MO) portion ofthe test, the student was first asked to play a series of long 
pitches in the meter of four at 86 beats per minute and then asked to improvise 
rhythmically over the same outline. Using the video recordings of the individual 
Recorder Performance Assessments, the researcher and two external evaluators judged 
each student for the 16 dependent variables using a 4-point Likert-type scale. 
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Individual Pitch Assessment. In the Individual Pitch Assessment, evaluators 
examined the executive skills of posture (IP Posture), whether the left hand was 
positioned on the top of the recorder (IP Left Hand on Top), how relaxed the student's 
arms were while holding the instrument (IP Relaxed Arms), and the level to which the 
student' s fingers were relaxed (IP Relaxed Fingers). In the Individual Pitch Assessment, 
evaluators also examined the performance skills of correct fingerings (IP Fingerings), 
proper airstream and tone (IP Airstream), and clear tonguing/articulation (IP Tonguing). 
The goal of the Individual Pitch Assessment was to individually judge the performance 
and executive skills of each student outside the confines of meter or tempo. During this 
assessment, each student was free to take as much time as he or she needed to execute the 
specific tasks. 
Melodic Outline Assessment. The same executive skills investigated in the 
Individual Pitch Assessment were examined in the Melodic Outline portion of the 
assessment as well (MO Posture, MO Left Hand on Top, MO Relaxed Arms, MO 
Relaxed Fingers.) Similarly, the performance skills investigated in the Individual Pitch 
Assessment were mirrored in the Melodic Outline portion of the posttest (MO Fingerings, 
MO Airstream, MO Tonguing). 
The primary difference between the Individual Pitch Assessment and the Melodic 
Outline Assessment was the temporal nature of the latter. During the Melodic Outline 
Assessment, each student was required to perform the requested tasks in the context of 
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meter and tempo. Due to the temporal nature of the Melodic Outline Assessment, the 
performance skill of rhythmic accuracy (MO Rhythm) also was added. The Melodic 
Outline Assessment also differed from the Individual Pitch Assessment in that each 
student was evaluated on the extent to which he or she was willing and/or able to 
improvise over the melodic outline (MO Improvisation.) A complete list of the 
Performance and Executive skills evaluated in the Recorder Performance Assessment are 
presented in Table 3.1. 
Table 3.1 
Complete List of Performance and Executive Skills 
Executive Skills 
IP Posture 
IP Left Hand on Top 
IP Relaxed Arms 
IP Relaxed Fingers 
Performance Skills 
IP Fingerings 
IP Airstream 
IP Tonguing 
Executive Skills 
MO Posture 
Individual Pitch Assessment 
Melodic Outline Assessment 
MO Left Hand on Top 
MO Relaxed Arms 
MO Relaxed Fingers 
Performance Skills 
MO Fingerings 
MO Airstream 
MO Tonguing 
MO Rhythm 
MO Improvisation 
At the end of the treatment phase, students from all classes completed the 
researcher-designed Recorder Performance Assessment. This assessment consisted of the 
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researcher-designed Individual Pitch Assessment and a Melodic Outline Assessment 
based on the most recent melodic outline used in the study (Appendix F). Assessments 
were conducted individually and were videotaped for evaluation by the researcher and 
two outside judges. In an effort to protect student identities, students were identified on 
video using student numbers assigned by the school district rather than names. Video 
assessments were recorded using a third generation iPad connected to a Blue "Spark 
Digital" microphone. At site A all assessments were conducted during the school day by 
the researcher. Assessments were conducted in either the researcher's office or a teacher 
workroom and were videotaped in private in the hopes of minimizing any potential 
performance anxiety that might be caused by performing in front of peers. The researcher 
also videotaped the assessments at site B. In the interest of putting the students at ease, 
however, the teacher at site B conducted the actual assessments. Assessments at site B 
were conducted in a teacher workroom. In all assessments, students were provided with a 
copy of the most recent melodic outline, including a fingering chart of the pitches being 
used (Figure 3.2). 
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Figure 3. 3. Melodic Outline used for the Recorder Performance Assessment. 
In the first part of the Recorder Performance Assessment, the Individual Pitch 
Assessment, students were asked to play several notes in isolation. Henry (20 11) noted 
that during musical performances, students might find themselves forced to make 
decisions regarding pitch, rhythm, articulation, and tone, resulting in a hierarchical 
approach to music making. Henry found that in these situations, certain elements such as 
pitch, tone, or rhythmic accuracy might take precedence over others. The goal of the 
Individual Pitch Assessment was therefore to identify the performance and executive 
skills of each student independent of other musical requirements such as changing pitches 
in tempo, playing rhythmic patterns, and improvising melodic contours. 
In the second part of the Recorder Performance Assessment, the Melodic Outline 
Assessment, students were provided with the most recent melodic outline from the 
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treatment phase. This portion of the assessment consisted of three performances: a 
practice performance in which the student sang absolute pitch names while fingering the 
pitches on the recorder, a performance of the outline using only long durations, and a 
performance of the melodic outline with as much or as little improvisation of rhythmic 
patterns as the student felt comfortable. 
For the practice performance, the researcher played a starting pitch on the 
recorder and sang with each participant as he or she practiced singing the outline while 
fingering the pitches. During this practice performance, the teacher also played a simple 
accompaniment on a hand drum to ensure metric clarity. The only help a student received 
during this practice was in identifying when to change to a new pitch. No assistance or 
corrections were given regarding the executive skills of appropriate posture, correct 
holding of the instrument, and proper positioning of the hands, arms, and fingers. 
Similarly, no assistance or corrections were given regarding the performance skills of 
proper fingerings, tone, articulation, pitch accuracy, and rhythmic stability. 
After singing through the melodic contour, each participant played a second 
performance of the melodic outline using only long durations of half and whole notes. 
Unlike the previous practice attempt in which the student was able to hear when to 
change pitch, in this performance the teacher played only an accompaniment on the drum 
and provided no other support. In the third and final performance of the melodic outline, 
the student was asked to play the same outline, adding as much or as little rhythm as he 
or she desired. As with the other two performances, the researcher accompanied the 
students on a hand drum. For a script of the performance assessment, see Appendix F. 
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Data Analysis 
Once I had conducted all of the video assessments, the individual video files were 
arranged by student identification number. This method of organization randomized the 
treatment condition and aptitude level of the participants, so there would be no potential 
bias. These video files were then uploaded to a private Dropbox account, from which the 
external judges were able to access them. 
The two external judges and the researcher evaluated the video assessments using 
the researcher-designed Recorder Performance Assessment Evaluation Form (Appendix 
G). Evaluators individually judged each video-recording using a 4-point Likert-type scale 
to assess each student on the executive skills of posture, correct holding of the 
instrument, and hand, arm, and finger position. Evaluators also assessed each student on 
the performance skills of correct fingerings, proper tone, articulation, pitch accuracy, and 
rhythmic stability using the same 4-point Likert-type scale. The scores of the three 
evaluators were then summed to create a total score for each of the executive and 
performance skills listed on the evaluation form for the Recorder Performance 
Assessment. 
The scores from the Recorder Performance Assessment were analyzed in 
conjunction with the IMMA scores obtained during the pretest phase. Using SPSS 
software, three separate two-way between-groups ANOVAs were conducted to compare 
the effect of aural and aural-visual modeling on the development of executive and 
performance skills of beginning recorder students of different aptitude levels. The data 
and subsequent results are presented in Chapter 4. 
CHAPTER 4 
RESULTS 
In this chapter, I will present the results beginning with the scoring of and 
subsequent data surrounding the Intermediate Measures of Music Audiation (IMMA). 
Next, inter-rater reliability ofthe scoring of the posttest will be presented. Finally, data 
from the ANOVAs will be discussed. 
Presentation of the Data 
Participants 
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At the beginning of the study, a total of 169 consent forms were sent to parents of 
third graders at sites A and B, with 148 returned, for an 88% return rate. Of the 148 
students for whom consent forms were returned, five students were eliminated from the 
final data set for a variety of reasons: two students moved to a new school during the 
treatment phase, one student broke his left hand and was unable to play recorder for six 
weeks, one student was fitted for an orthodontic appliance in the week before the posttest 
and was unable to play, and one was out sick for an extended period, including the 
posttest. This left a total of 14 3 participants in the final data set, with 82 students in the 
aural modeling treatment group and 61 students in the aural-visual modeling treatment 
group. 
IMMAData 
Before implementation of the treatment phase of the study, all students completed 
Gordon's (1986a) Intermediate Measures of Music Audiation (IMMA). Evaluation of the 
IMMA was performed using the coding keys included in the test administration kit. Raw 
scores were calculated based on the number correct out of 80 possible questions. Mean 
score for the IMMA was 66.53 (SD = 5.47). These figures are consistent with Gordon' s 
(1986b) reported mean composite score of 66.8 (SD = 5 .60). According to Gordon 
(1986b) split-halves reliability for the IMMA is .81 and test-retest reliability with raw 
scores is . 90. Results of the IMMA are presented in Table 4.1. Distribution of the raw 
scores follows a largely normal distribution curve, as presented in Figure 4.1. 
An independent-samples T -test was conducted to compare the raw IMMA scores from 
the students in the aural modeling group (M = 66.59, SD = 5.23) and students in the 
aural-visual modeling group (M = 66.46, SD = 5.83). No significant differences were 
found between the two groups (p = .89). 
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Based on the raw IMMA scores, students were assigned to "High Aptitude," 
"Average Aptitude," and "Low Aptitude" groups, similar to those described by Faulkner 
(1994). In an effort to keep group size similar, the "High Aptitude" category was defined 
as students with a raw IMMA score of70 and higher, the "Average Aptitude" category 
was defined as students with a raw IMMA score ranging from 65-69, and the "Low 
Aptitude" category was defined as students with a raw IMMA score of 64 and lower. 
This resulted in the creation of three groups, with 44 students in the "High Aptitude" 
group, 59 students in the "Average Aptitude" group, and 40 students in the "Low 
Aptitude" group. 
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Table 4.1 
Raw IMMA Scores for all Subjects (N = 143) 
Cumulative Cumulative 
Raw Score Freguency Percent Freguency Percent 
77 1 .70 1 .07 
76 2 1.40 3 2.10 
75 3 2.10 6 4.20 
74 5 3.50 11 7.69 
73 7 4.90 18 12.59 
72 5 3.50 23 16.08 
71 9 6.29 32 22.38 
70 12 8.39 44 30.77 
69 14 9.79 58 40.56 
68 9 6.29 67 46.85 
67 13 9.09 80 55.94 
66 10 7.00 90 62.94 
65 13 9.09 103 72 .03 
64 6 4.20 109 76.22 
63 4 2.80 113 79.02 
62 5 3.50 118 82.52 
61 5 3.50 123 86.01 
60 6 4.20 129 90.21 
59 4 2.80 133 93.01 
58 3 2.10 136 95.10 
57 1 .70 137 95.80 
55 1 .70 138 96.50 
54 1 .70 139 97.20 
52 1 .70 140 97.90 
50 2 1.40 142 99.30 
47 1 .70 143 100.00 
Total 143 100.00 143 100.00 
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In the Recorder Performance Assessment, each judge evaluated every student on 
the 16 individual performance and executive skills listed in Table 4.2 using a 4-point 
Likert-type scale. Mean scores for each evaluator on the 16 executive and performance 
skills are presented in Table 4.2. 
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Table 4.2 
Mean Evaluator Scores for All Students on the Executive and Performance Skills 
Individual Pitch Assessment 
Dependent Variable Researcher Evaluator 1 Evaluator 2 
Executive Skills 
IP Posture 3.22 3.22 3.10 
IP Left Hand on Top 4.00 4.00 4.00 
IP Relaxed Arms 2.77 2.77 2.37 
IP Relaxed Fingers 2.71 2.86 2.29 
Performance Skills 
IP Fingerings 3.29 3.25 3.30 
IP Airstream 2.52 2.62 2.17 
IP Tonguing 2.27 2.23 2.17 
Melodic Outline Assessment 
Dependent Variable Researcher Evaluator 1 Evaluator 2 
Executive Skills 
MO Posture 3.34 3.24 3.33 
MO Left Hand on Top 4.00 4.00 4.00 
MO Relaxed Arms 2.71 2.70 2.40 
MO Relaxed Fingers 2.74 2.73 2.46 
Performance Skills 
MO Fingerings 2.87 2.77 2.70 
MO Airstream 2.24 2.36 1.90 
MO Tonguing 2.10 2.13 1.94 
MORhythm 2.42 2.37 2.33 
MO Improvisation 2.34 2.31 2.44 
The three evaluators' scores for every student on each ofthe 16 executive and 
performance skills were compared for the total number of inter-rater agreements versus 
disagreements, and inter-rater reliability was established using Krippendorff s alpha. The 
overall inter-rater reliability coefficient for the judges' scores was .85 , and inter-rater 
reliabilities for the executive and performance skills were .82 and .84, respectively. 
Individual reliabilities for the 16 executive and performance skills ranged from .57 (IP 
Relaxed Arms) to 1.0 (IP left Hand on Top and MO Left on Top). Inter-rater reliability 
coefficients for the individual performance and executive skills are presented in Table 
4.3. 
Table 4.3 
Inter-rater Reliability Coefficients for the Recorder Performance Assessment 
Dependent Variable 
Executive Skills 
IP Posture 
IP Left Hand on Top 
IP Relaxed Arms 
IP Relaxed Fingers 
Performance Skills 
IP Fingerings 
IP Airstream 
IP Tonguing 
Dependent Variable 
Executive Skills 
MO Posture 
MO Left Hand on Top 
MO Relaxed Arms 
MO Relaxed Fingers 
Performance Skills 
MO Fingerings 
MO Airstream 
MO Tonguing 
MO Rhythm 
Individual Pitch Assessment 
Melodic Outline Assessment 
MO Improvisation 
Overall Inter-Rater Agreement 
Krippendorff s a 
.84 
.73 
1.0 
.57 
.61 
.81 
.77 
.70 
.79 
Krippendorff s a 
.82 
.59 
1.0 
.52 
.62 
.84 
.87 
.67 
.79 
.88 
.88 
.85 
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According to Krippendorff (2004), alphas greater or equal to .80 are deemed to be 
reliable, while alphas ranging from . 79 to .667 should be considered with caution, and 
alphas below .667 should be excluded from data analysis. Because inter-rater reliabilities 
for the combined executive and performance skills were sufficiently high (.82 and .84, 
respectively), all individual skills were retained, despite lower inter-rater reliabilities on 
the skills of"IP Relaxed Arms," "IP Relaxed Fingers," "MO Posture," "MO Relaxed 
Arms," and "MO Relaxed Fingers." 
Recorder Performance Assessment Data 
A total of 16 skills were evaluated in the Recorder Performance Assessment. 
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Students could earn a possible 12 points for each item on the assessment. Mean scores for 
16 executive and performance skills in the high, average, and low aptitude groups in each 
treatment condition are presented in Table 4.4. 
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Table 4.4 
Recorder Performance Assessment Mean Scores for Individual Executive and 
Performance Skills 
Individual Treatment Student Aptitude Level 
Skill Condition Low Average High 
Mean Mean Mean 
Score SD Score SD Score SD 
IP Posture Aural 9.35 2.19 9.94 2.34 9.42 2.53 
Aural- 9.59 2.32 9.69 1.59 9.00 1.85 Visual 
IP Left Hand Aural 12.00 0.00 12.00 0.00 12.00 0.00 
on Top 
Aural- 12.00 0.00 12.00 0.00 12.00 0.00 Visual 
IP Relaxed Aural 7.52 1.53 7.88 1.75 7.77 1.90 
Arms 
Aural- 8.17 1.86 8.31 1.52 7.82 1.47 Visual 
IP Relaxed Aural 7.22 1.65 8.18 1.83 8.23 1.99 
Fingers 
Aural- 7.44 1.89 7.92 1.55 7.88 2.06 Visual 
IP Fingerings Aural 8.83 2.92 10.12 2.07 10.08 2.19 
Aural- 9.59 2.58 9.96 1.95 10.33 2.45 Visual 
IP Airstream Aural 5.91 2.73 7.82 1.93 7.77 1.80 
Aural- 6.71 2.11 7.65 1.81 7.67 2.30 Visual 
IP Tonguing Aural 5.78 2.47 7.48 1.95 6.65 2.06 
Aural- 5.82 2.01 6.81 2.00 6.94 1.43 Visual 
MO Posture Aural 9.43 2.19 10.03 1.91 10.12 1.95 
Aural- 9.83 1.69 10.08 1.60 9.76 1.86 Visual 
MO Left Aural 12.00 0.00 12.00 0.00 12.00 0.00 
Hand on Top 
Aural- 12.00 0.00 12.00 0.00 12.00 0.00 Visual 
MO Relaxed Aural 7.30 1.52 7.82 1.89 7.77 1.80 
Arms 
Aural- 8.50 1.38 7.88 1.66 7.71 1.10 Visual 
MO Relaxed Aural 7.00 1.81 8.30 1.55 8.50 2.08 
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Individual Treatment Student A2titude Level 
Skill Condition Low Average High 
Mean Mean Mean 
Score SD Score SD Score SD 
Fingers 
Aural- 7.33 1.75 7.88 1.56 8.29 1.72 Visual 
MO Aural 6.65 3.16 9.06 2.91 8.54 3.29 
Fingerings 
Aural- 7.71 3.14 8.38 3.20 9.39 2.93 Visual 
MO Aural 4.91 2.27 7.36 1.87 7.04 2.18 
Airstream 
Aural- 5.82 2.40 6.46 2.06 6.89 1.60 Visual 
MO Aural 5.26 2.30 6.94 1.84 6.38 2.06 
Tonguing 
Aural- 5.00 1.66 6.35 1.98 6.50 1.89 Visual 
MO Rhythm Aural 5.52 2.39 7.88 3.10 7.00 3.22 
Aural- 6.53 3.04 7.31 2.74 8.22 3.35 Visual 
MO Aural 5.17 2.50 7.79 2.85 7.12 2.83 
Improvisation 
Aural- 7.00 3.08 7.58 2.61 7.61 2.87 Visual 
Note. "High Aptitude" group, aural treatment condition (n = 26) aural-visual treatment 
condition (n = 17). 
"Average Aptitude" group, aural treatment condition (n = 33) aural-visual treatment condition (n 
= 26). 
"Low Aptitude" group, aural treatment condition (n = 23) aural-visual treatment condition (n = 
18). 
One of my goals in this study was to examine executive and performance skills 
independently from one another. There were a total of eight executive skills that were 
evaluated in the Recorder Performance Assessment. Students could earn 12 possible 
points for each of these skills, for a total possible combined performance skills score of 
96 points. Executive skills scores ranged from 53 (one student) to 92 (one student), with a 
mean score of74.96 (SD = 8.00) (Table 4.5). Distribution of the executive skills followed 
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a largely normal distribution curve, as presented in Figure 4.2. Mean combined executive 
skills scores for each aptitude level and treatment condition are presented in Table 4.6. 
Table 4. 5 
Distribution of Executive Skills Scores (N= 143) 
Executive Skills Frequency Percent Cumulative Cumulative Score Freguency Percent 
92 1 0.70 1 0.70 
88 7 4.90 8 5.59 
87 1 0.70 9 6.29 
86 3 2.10 12 8.39 
85 3 2.10 15 10.49 
84 2 1.40 17 11.89 
83 7 4.90 24 16.78 
82 6 4.20 30 20.98 
81 7 4.90 37 25.87 
80 8 5.59 45 31.47 
79 7 4.90 52 36.36 
78 8 5.59 60 41.96 
77 9 6.29 69 48.25 
76 6 4.20 75 52.45 
75 8 5.59 83 58.04 
74 2 1.40 85 59.44 
73 8 5.59 93 65 .03 
72 5 3.50 98 68.53 
71 4 2.80 102 71.33 
70 4 2.80 106 74.13 
69 9 6.29 115 80.42 
68 4 2.80 119 83.22 
67 4 2.80 123 86.01 
66 3 2.10 126 88.11 
65 1 0.70 127 88.81 
64 3 2.10 130 90.91 
63 1 0.70 131 91.61 
62 2 1.40 133 93.01 
61 1 0.70 134 93.71 
60 3 2.10 137 95.80 
Executive Skills Frequency Percent Score 
58 1 0.70 
57 2 1.40 
56 2 1.40 
53 1 0.70 
Total 143 100.00 
Note . Scores listed are out of 96 possible points 
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Table 4.6 
Mean Executive Skills Scores for Aptitude Level and Treatment Condition 
Treatment Aptitude Level 
Condition Low Average High Total 
Mean SD Mean SD Mean SD Mean SD 
Aural 71.83 8.27 76.15 8.14 75.81 10.04 74.83 8.91 
Aural- 74.67 7.68 75.77 6.19 74.65 6.43 75.13 6.64 Visual 
Total 73.07 8.05 75.98 7.29 75.35 8.73 
As was done with executive skills, individual scores for each of the performance 
skills were totaled to create a combined performance skills score for each student. Eight 
performance skills were evaluated in the Recorder Performance Assessment. Students 
could earn 12 possible points for each of these skills, for a total possible combined 
performance skills score of 96 points. Combined performance skills scores ranged from 
25 (one student) to 88 (one student), with a mean score of 59.06 (SD = 16.03) (Table 4.7). 
Distribution of the combined performance skills followed a somewhat normal distribution 
curve, as presented in Figure 4.3 . Mean performance skills scores for each aptitude level 
and treatment condition are presented in Table 4.8. 
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Table 4.7 
Distribution of Performance Skills Scores (N= 143) 
Performance Frequency Percent Cumulative Cumulative Skills Score Frequency Percent 
88.00 1 0.70 1 0.70 
86.00 1 0.70 2 1.40 
84.00 1 0.70 3 2.10 
82.00 3 2.10 6 2.80 
81.00 2 1.40 8 4.90 
80.00 3 2.10 11 6.30 
79.00 4 2.80 15 9.80 
78.00 5 3.50 20 13.30 
77.00 4 2.80 24 14.70 
76.00 1 0.70 25 17.50 
75.00 4 2.80 29 18.20 
74.00 5 3.50 34 21.00 
73.00 2 1.40 36 23.80 
72.00 4 2.80 40 25.20 
71.00 3 2.10 43 27.30 
70.00 1 0.70 44 29.40 
69.00 1 0.70 45 31.50 
68.00 3 2.10 48 33.60 
67.00 3 2.10 51 0.70 
66.00 3 2.10 54 1.40 
65.00 9 6.29 63 2.10 
64.00 4 2.80 67 4.20 
63.00 3 2.10 70 5.59 
62.00 3 2.10 73 7.69 
61.00 1 0.70 74 10.49 
60.00 3 2.10 77 13.99 
59.00 1 0.70 78 16.78 
58.00 3 2.10 81 17.48 
57.00 2 1.40 83 20.28 
56.00 2 1.40 85 23.78 
55.00 5 3.50 90 25.17 
54.00 3 2.10 93 27.97 
53.00 4 2.80 97 30.07 
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Performance Frequency Percent Cumulative Cumulative Skills Score Freguenc1: Percent 
51.00 4 2.80 101 30.77 
50.00 3 2.10 104 31.47 
48.00 2 1.40 106 33.57 
47.00 4 2.80 110 35.66 
46.00 1 0.70 111 37.76 
45.00 3 2.10 114 44.06 
44.00 2 1.40 116 46.85 
43.00 2 1.40 118 48.95 
41.00 2 1.40 120 51.05 
39.00 2 1.40 122 51.75 
38.00 1 0.70 123 53.85 
37.00 4 2.80 127 54.55 
36.00 1 0.70 128 56.64 
34.00 3 2.10 131 58.04 
32.00 2 1.40 133 59.44 
31.00 1 0.70 134 62.94 
30.00 3 2.10 137 65.03 
29.00 1 0.70 138 67.83 
28.00 2 1.40 140 70.63 
27.00 1 0.70 141 72.73 
26.00 1 0.70 142 74.13 
25.00 1 0.70 143 76.92 
Total 143 100.00 143 100.00 
Note. Scores listed are out of 96 possible points 
20.00 40 .00 60.00 80.00 
Total Performance Skills 
Figure 4.3. Distribution ofPerformance Skills Scores 
Table 4.8 
100.00 
Mean = 59.06 
Std . Dev. = 16 .026 
N = 143 
Mean Performance Skills Scores for Aptitude Level and Treatment Condition 
Treatment Aptitude Level 
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Condition Low Average High Total 
Mean SD Mean SD Mean SD Mean SD 
Aural 48.04 16.68 64.45 13.85 60.58 16.39 58.62 16.77 
Aural- 53.17 16.68 60.50 13.10 65 .18 14.47 59.64 15.09 Visual 
Total 50.29 16.67 62.71 13.56 62.40 15.65 
Similar to the method used to calculate the executive and performance skills 
scores, the individual scores for each ofthe 16 items on the Recorder Performance 
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Assessment were totaled to create a composite recorder skills score for each student. The 
12 points possible for each of the 16 test items resulted in a maximum score of 192 
points. Composite recorder skills scores ranged from 82 (one student) to 172 (one 
student), with a mean score of 134.01 (SD = 20.59) (See Table 4.9). Distribution of the 
composite recorder skills followed a largely normal distribution curve, as presented in 
Figure 4.4. Mean composite recorder skills scores for each aptitude level and treatment 
condition are presented in Table 4.10. 
Table 4.9 
Distribution of Composite Recorder Skills Scores (N= 143) 
Composite Cumulative Cumulative Recorder Skills Frequency Percent Frequency Percent Score 
172 1 0.7 1 0.7 
171 1 0.7 2 1.4 
168 1 0.7 3 2.1 
167 2 1.4 5 3.5 
166 1 0.7 6 4.2 
165 1 0.7 7 4.9 
163 2 1.4 9 6.3 
162 2 1.4 11 7.7 
161 2 1.4 13 9.1 
160 2 1.4 15 10.5 
159 2 1.4 17 11.9 
157 3 2.1 20 14 
156 1 0.7 21 14.7 
155 3 2.1 24 16.8 
154 2 1.4 26 18.2 
153 3 2.1 29 20.3 
151 3 2.1 32 22.4 
150 1 0.7 33 23.1 
149 7 4.9 40 28 
148 3 2.1 43 30.1 
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Composite Cumulative Cumulative Recorder Skills Frequency Percent Frequency Percent Score 
147 2 1.4 45 31.5 
146 2 1.4 47 32.9 
145 2 1.4 49 34.3 
144 4 2.8 53 37.1 
143 1 0.7 54 37.8 
142 2 1.4 56 39.2 
141 4 2.8 60 42 
140 1 0.7 61 42.7 
139 5 3.5 66 46.2 
138 1 0.7 67 46.9 
137 2 1.4 69 48.3 
136 3 2.1 72 50.3 
135 7 4.9 79 55.2 
134 3 2.1 82 57.3 
133 2 1.4 84 58.7 
131 3 2.1 87 60.8 
130 6 4.2 93 65 
129 1 0.7 94 65.7 
128 2 1.4 96 67.1 
127 2 1.4 98 68.5 
126 4 2.8 102 71.3 
125 1 0.7 103 72 
124 2 1.4 105 73.4 
122 2 1.4 107 74.8 
120 2 1.4 109 76.2 
119 1 0.7 110 76.9 
118 1 0.7 111 77.6 
117 1 0.7 112 78.3 
115 2 1.4 114 79.7 
113 1 0.7 115 80.4 
112 2 1.4 117 81.8 
111 2 1.4 119 83.2 
110 3 2.1 122 85.3 
109 1 0.7 123 86 
107 1 0.7 124 86.7 
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Composite Cumulative Cumulative Recorder Skills Frequency Percent Frequency Percent Score 
105 2 1.4 126 88.1 
104 1 0.7 127 88.8 
103 1 0.7 128 89.5 
102 2 1.4 130 90.9 
101 2 1.4 132 92.3 
100 2 1.4 134 93 .7 
97 3 2.1 137 95.8 
95 2 1.4 139 97.2 
92 1 0.7 140 97.9 
91 1 0.7 141 98.6 
87 1 0.7 142 99.3 
82 1 0.7 143 100 
Total 143 100.00 143 100.00 
Note. Scores listed are out of 192 possible points 
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Figure 4. 4. Distribution of Composite Recorder Skills Scores 
Table 4.10 
Mean = 134 .0 1 
Std . Dev. = 20.594 
N = 14 3 
Mean Composite Recorder Skills Scores for Aptitude Level and Treatment Condition 
Treatment Aptitude Level 
Condition Low Average High Total 
Mean SD Mean SD Mean SD Mean SD 
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Aural 119.87 22.26 140.61 16.30 136.38 23.38 133.45 22.01 
Aural- 127.83 20.20 136.27 16.95 139.82 18.47 134.77 18.68 Visual 
Total 123.37 21.49 138.69 16.59 137.74 21.41 
Data Analyses 
Using SPSS, three separate ANOVAs were performed to determine whether 
significant differences in performance skills, executive skills, and composite recorder 
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skills scores existed due to modeling conditions. In the first ANOVA, executive skills 
scores were subjected to a two-way between-groups ANOV A as described by Pallant 
(2011). Treatment condition (aural modeling vs. aural-visual modeling) and music 
aptitude level (high, average, low) served as independent variables, and executive skills 
scores served as the dependent variable. The interaction effect between treatment 
condition and music aptitude level was not statistically significant, F (2, 137) = .73 , p = 
.48. There were no statistically significant main effects for treatment condition, F (1 , 137) 
= .10,p = .75 or music aptitude level, F (2, 137) = 1.40,p = .25, indicating that neither 
aural nor aural-visual modeling was significantly more effective in the development of 
executive skills of third-grade beginning recorder students. Further, the data indicate that 
music aptitude level does not play a significant role in the acquisition of executive skills 
of third-grade beginning recorder students. 
In the second analysis, performance skills were subjected to a two-way between-
groups ANOVA. Treatment condition (aural modeling vs. aural-visual modeling) and 
music aptitude level (high, average, low) served as independent variables, and 
performance skills scores served as the dependent variable. The main effect for treatment 
condition, F (1 , 137) = .55, p = .46 did not reach statistical significance, indicating that 
neither aural nor aural-visual modeling was significantly more effective in the 
development of performance skills of third-grade beginning recorder students. The 
interaction effect between treatment condition and music aptitude level was not 
statistically significant, F (2, 137) = 1.44, p = .24. There was, however, a statistically 
significant main effect for aptitude level, F (2, 13 7) = 9.1 0, p < .001, indicating that 
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music aptitude plays a significant role in the development of performance skills of third-
grade beginning recorder students. Effect size was moderate (partial eta squared= .12). 
Post-hoc comparisons using the Tukey HSD test indicated that the mean performance 
skills score for the "High Aptitude" group (M = 62.40, SD = 16.03) was significantly 
higher than the "Low Aptitude" group (M= 50.29, SD = 16.67) (p = .001). The mean 
score for the "Average Aptitude" group (M = 62.71, SD = 13.56) was also significantly 
higher than the "Low Aptitude" group (M= 50.29, SD = 16.67) (p < .001). Scores 
between the "High Aptitude" and "Average Aptitude" groups did not differ significantly. 
In the third analysis, composite recorder skills were subjected to a two-way 
between-groups ANOV A. Treatment condition (aural modeling vs. aural-visual 
modeling) and music aptitude level (high, average, low) once again served as 
independent variables, and composite recorder skills scores served as the dependent 
variable. The main effect for treatment condition, F (1, 137) = .49,p = .49 did not reach 
statistical significance, indicating that neither aural nor aural-visual modeling was 
significantly more effective in the development of recorder skills ofthird-grade students. 
The interaction effect between treatment condition and music aptitude level was not 
statistically significant F (2, 13 7) = 1.24, p = .29. Once again, there was a statistically 
significant main effect for aptitude level, F (2, 13 7) = 7 .80, p = .001 , indicating that 
music aptitude levels plays a significant role in the development of recorder skills of 
third-grade beginning recorder students. Effect size was moderate (partial eta squared= 
.1 0). Post-hoc comparisons using the Tukey HSD test indicated that the mean composite 
recorder skills score for the "High Aptitude" group (M= 137.74, SD = 21.41) was 
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significantly higher than the "Low Aptitude" group (M = 123.37, SD = 21.49) (p = .003). 
The mean score for the "Average Aptitude" group (M = 138.69, SD = 16.59) was also 
significantly higher than the "Low Aptitude" group (M = 123.37, SD = 21.49) (p = .001). 
Scores between the "High Aptitude" and "Average Aptitude" groups did not differ 
significantly. 
Additional Analyses 
Since music aptitude was found to have a significant effect on the performance 
and composite skills of third-grade beginning recorder students, data for these skills were 
subjected to additional ANOVAs, with music aptitude serving as a covariate rather than 
as an independent variable. It was believed that by controlling for music aptitude, I would 
gain a clearer picture of the role modeling plays on the development of performance and 
composite skills of third-grade beginning recorder students. 
Using the procedures described by Pallant (2010), a one-way between-groups 
ANCOVA was conduced to compare the effectiveness of aural and aural-visual modeling 
on the development of performance and composite recorder skills of third-grade 
beginning recorder students. In the first ANCOVA modeling condition (aural and aural-
visual modeling) served as the independent variable, and performance skill served as the 
dependent variable. Participants' raw IMMA scores were used as a covariate. No 
significant differences in performance skills were found between the aural and aural-
visual modeling groups F ( 1, 140) = .18, p = .67, partial eta squared = .00 1. 
The same procedure was used to compare the effectiveness of aural and aural-
visual modeling on the development of composite recorder skills of third-grade beginning 
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recorder students. In the second ANCOVA, modeling condition (aural and aural-visual 
modeling) served as the independent variable, and composite recorder skills served as the 
dependent variable. As in the first ANCOV A, participants' raw IMMA scores were used 
as a covariate. No significant differences in composite recorder skills were found 
between the aural and aural-visual modeling groups F (1, 140) = .18, p = .67, partial eta 
squared= .001. These results indicate that even when controlling for music aptitude level, 
modeling condition does not have a significant effect on the development of performance 
and composite recorder skills. 
Summary of Data Analyses 
No significant differences were found in the performance skills, executive skills, 
or recorder skills of students who were taught using exclusively aural modeling and those 
who were taught using exclusively aural-visual modeling. In all analyses, no significant 
interactions were found between modeling condition and music aptitude level. Significant 
differences were found, however, between the performance skills and composite recorder 
skills scores of students in the "High" and "Low" aptitude groups, as well as between 
those in the "Average" and "Low" aptitude groups. In additional analyses of the data, no 
significant differences in performance and composite recorder skills were found between 
modeling conditions with music aptitude as a covariate. No significant differences were 
found between the executive skills scores of students at any aptitude level. 
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CHAPTERS 
SUMMARY, DISCUSSION, RECOMMENDATIONS, AND CONCLUSIONS 
The purpose ofthis study was to compare the effects of aural and aural-visual 
modeling on the development of executive and performance skills of third-grade 
beginning recorder students. A secondary goal of my study was to determine whether 
music aptitude was a factor in students' responses to modeling condition. In this study, 
executive skills were defined as those skills necessary to effectively manipulate the 
soprano recorder, including appropriate posture, correct holding ofthe instrument, and 
proper positioning of the hands, arms, and fingers. Performance skills were defined as the 
skills required to create a musically satisfying performance, including correct fingerings, 
proper tone, articulation, airstream, pitch accuracy, and rhythmic stability. 
The Study 
The population of the current study (N = 14 3) comprised seven classes of third-
grade beginning recorder players from two different schools outside the Denver area. 
These seven classes were randomly assigned to the two treatment conditions with four 
classes in the aural treatment and three classes in the aural-visual treatment. I taught five 
of the classes at Site A, and another teacher in a neighboring school (Site B) taught the 
remaining two classes. 
The setting, duration, and frequency of instruction were identical for all classes 
with the exception of the modeling condition. In the aural modeling condition all recorder 
modeling was conducted from the back of the classroom, where the students could hear 
the model as it was performed but were unable to watch the teacher manipulate the 
86 
instrument. In the aural-visual modeling condition all recorder modeling was conducted 
from the front of the class, where students could both hear the model as it was performed 
and watch the teacher manipulate the instrument. 
The Intermediate Measures of Music Audiation (IMMA) (Gordon, 1986a) was 
administered in the frrst week of January 2013 . This instrument, designed to assess music 
aptitude rather than musical ability, had been used in several studies that investigate 
music aptitude (Faulkner, 1994; Guderian, 2008; Henry, 1995; Linklater, 1994) and is the 
only longitudinally valid music aptitude test for elementary-aged children (Ruszkowski, 
2009). Raw scores from the IMMA were used to group students into "High," "Average," 
or "Low" aptitude categories, which served as a second independent variable during data 
analysis. 
Formal recorder instruction began in the second week of January and continued 
until the second week of May 2013. Classes came to music every fourth school day for a 
total of 21 lessons, with recorder instruction comprising the frrst 20 minutes of each 40-
minute period. Following the treatment phase, each student completed a performance test 
comprising two parts: an Individual Pitch Assessment (IP) and the performance of a 
Melodic Outline (MO). In the IP, students were asked to play a series of pitches free from 
any tempo or meter. In the MO, the same pitches were performed but in the context of a 
metric structure, using the most recent melodic outline from class. After performing the 
MOusing long pitches, students were asked to perform the melodic outline again. In this 
second performance, students were allowed to add as much rhythmic figuration as they 
desired. 
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In the performance test, students could earn 12 possible points for each of the 16 
performance and executive skills that were assessed. These scores were combined to 
create a performance skills score, an executive skills score, and a composite recorder 
skills score for each student. The data were then subjected to three separate ANOV As to 
determine whether treatment condition and music aptitude level played significant roles 
in the development of these skills. 
Summary of the Results 
The data obtained during the assessment were analyzed by employing ANOV A. 
The results of the analysis provided the answer to the question: 
l. Is there a significant difference between the executive skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
Analysis of the data revealed no significant effects (p = .75) for treatment condition; no 
significant differences were found between the executive skills of students who were 
instructed using aural modeling and students who were instructed using aural-visual 
modeling. 
Although inter-rater agreement for the total executive skills scores was acceptable 
(.82), inter-rater reliabilities were low for the individual executive skills ofiP Relaxed 
Arms (.57), IP Relaxed Fingers (.61), MO Posture (.59), MO Relaxed Arms (.52), and 
MO Relaxed Fingers (.62). It is possible that the criteria used to evaluate these skills were 
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too subjective. Another possible contributing factor to the low level of inter-rater 
agreement in this area may have been the limitations of the video recording. Every 
attempt was made to make sure that the physical traits under investigation were visible in 
the video, but the two-dimensional nature of the recording may have made the individual 
physical elements too difficult to evaluate from video. 
It is of note that every student in the study played with the correct (left) hand on 
top of the instrument during the Recorder Performance Assessment. This was surprising 
to me as well as the external evaluators, who often found this to be one of the most 
challenging aspects of recorder instruction. Only students in the aural-visual modeling 
group were shown a model with the left hand on top of the instrument, but verbal 
reminders about which hand goes. on top of the instrument were given at the beginning of 
each lesson to both groups. This would indicate that a visual model neither contributes to 
nor detracts from the development of this understanding. The specific verbal reminders 
that both groups received would seem to be more effective than a particular modeling 
condition in ensuring that students play with the left hand on top of the instrument. The 
low level of inter-rater agreement on the majority of the executive skills combined with 
the complete lack of difference on the test items related to the left hand being on top of 
the instrument would indicate that the data related to the executive skills should therefore 
be considered with caution, particularly when attempting to generalize results to other 
populations. 
2. Is there a significant difference between the performance skills of third-grade 
beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
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No significant effects (p = .46) were found for treatment condition on the development of 
performance skills of students in my study; no significant differences were found 
between the performance skills of students who were instructed using aural modeling and 
students who were instructed using aural-visual modeling. 
3. Is there a significant difference between the composite recorder skills of third-
grade beginning recorder students who experienced an aural model and those who 
experienced an aural-visual model? 
No significant effects (p = .49) were found for treatment condition; no significant 
differences were found between the composite recorder skills of students who were 
instructed using aural modeling and students who were instructed using aural-visual 
modeling. 
4. Is there a significant interaction effect of audiation ability-as measured by a 
music aptitude test-and modeling condition on the recorder skills of third-grade 
beginning recorder students? 
No significant interactions were found between audiation ability as measured by the 
Intermediate Measures of Music Audiation (IMMA) and the executive skills (p = .48), 
performance skills (p = .24), and composite recorder skills (p = .29). 
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Based on the data from my study music aptitude level does not play a significant 
role in the development of executive skills of third-grade beginning recorder students (p 
= .25). Based on the data, music aptitude level is, however, a significant factor in the 
development of performance and composite recorder skills. Significant differences in 
performance skills were found between students in the "High" and "Low" aptitude 
groups (p = .003) as well as between those in the "Average" and "Low" aptitude groups 
(p < .001); students in the "High" and "Average" aptitude groups demonstrated 
significantly better performance skills than their counterparts in the "Low" aptitude 
group. Significant differences were similarly found between the composite recorder skills 
of students in the "High" and "Low" aptitude groups (p = .003) and between students in 
the "Average" and "Low" aptitude groups (p = .001); students in the "High" and 
"Average" aptitude groups demonstrated significantly better composite recorder skills 
than their counterparts in the "Low" aptitude group. No significant differences in 
performance or composite recorder skills were found between students in the "High" and 
"Average" aptitude groups. 
Discussion 
In an attempt to determine an effective means of developing executive and 
performance skills of third-grade beginning recorder students, I compared aural and 
aural-visual modeling during instruction. Given the visual nature of many executive 
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skills, I anticipated that aural-visual modeling would prove to be significantly more 
effective in the development ofthose skills. Conversely, given the aural nature of many 
of the performance skills, I anticipated that exclusively aural modeling would be 
significantly more effective in the development of those skills. Finally, I hoped that 
comparing data from students of different music aptitude levels would show how each of 
these modeling conditions might be effective in the development of different skills at 
different aptitude levels. 
During the treatment period, students in the two groups performed similarly 
during class. Students in both modeling conditions worked to master the executive and 
performance skills being taught, and at several points, students seemed so focused on 
mastering their own performance that other elements of the classroom such as other 
students and the specifics of the modeling condition appeared to be ancillary to them. The 
students were aware that they were taking part in a study, but were seemingly unaware 
that one group was receiving instruction from the back of the room and the other group 
was receiving instruction from the front of the room. At no point during the study did 
students comment on my placement in the room during modeling, or ask why I was 
teaching from a different location than I had taught their friends in another class. I can 
therefore only assume that students in the two groups did not talk about the recorder 
instruction outside class. It is also possible that since this was the students' first 
experience with recorder instruction, they assumed that the modeling provided was 
simply the way the instrument is taught. 
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Results from this study revealed no significant differences in the Recorder 
Performance Assessment scores of students who received aural modeling versus those 
who received aural-visual modeling during beginning recorder instruction. The data from 
my study support the findings ofQuindag (1992), who found no differences between 
aural and aural-visual modeling on the performance achievement of beginning string 
students. 
In an effort to examine the specific ways different modeling conditions affect 
different aspects of recorder performance, I examined executive and performance skills 
as discrete dependent variables. Because a musical performance is a combination of these 
skills, it is therefore possible that the skills examined may, in reality, not be completely 
independent from one another. Care should therefore be taken when interpreting the 
results ofthe study. 
Students in the "Low" aptitude grouping scored significantly lower on 
performance and composite recorder skills than their counterparts in the "Average" and 
"High" aptitude groups. Because students in the "Low" aptitude group have similarly low 
audiation skills (Gordon 1987), it would appear that they were unable to audiate the 
musical goal they were attempting to emulate, and consequently unable to execute such a 
goal, regardless of the modeling condition. Based on this information, modeling -
regardless of condition - does not appear to be an effective tool in the development of 
performance, and composite recorder skills of third-grade beginning recorder students 
with low music aptitude. 
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Executive skills scores of the "Low" aptitude group were not significantly 
different than those of students in the "Average" and "High" aptitude groups. This would 
indicate that students in the "Low" aptitude group were able to more successfully 
demonstrate those skills associated with the physical manipulation of the recorder than 
they were with the performance skills. It is possible that the executive skills of 
appropriate posture, correct holding of the instrument, and proper positioning of the 
hands, arms, and fingers may have been more easily developed by low aptitude students 
since these skills are more easily observed and do not require audiation. The lack of 
significant difference in executive skills, coupled with the significant differences in 
performance and executive skills indicate that audiation may play an important role in the 
development of performance skills of beginning recorder players. Although students in 
the "Low" aptitude group were able to hold the instrument correctly, sit with correct 
posture, and manipulate the instrument, they were unable to achieve the same level of 
musical performance as their counterparts in the "Average" and "High" groups- a 
difference possibly attributable to lower audiation ability. 
Although significant differences in performance and composite recorder skills 
scores were found between the "Low" aptitude, and the "Average" and "High" aptitude 
groups, no significant differences were found between the same scores for the "Average" 
and "High" aptitude groups. Interestingly, the "Average" aptitude group actually 
outscored the "High" aptitude group on 13 of the 16 individual test items; furthermore, 
within the "Average" aptitude group, students in the aural modeling condition outscored 
students in the aural-visual modeling condition for the individual test items of "IP 
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Posture," IP Fingerings," "IP Airstream," "IP Tonguing," "MO Fingerings," "MO 
Airstream," MO Tonguing," MO Rhythm," and "MO Improvisation." This means that 
the students in the "Average" aptitude aural modeling group outscored students in the 
aural-visual modeling condition on all of the performance skills. These differences may 
have occurred by chance, but might also indicate that students in the "Average" aptitude 
group who received aural modeling may have developed better audiation skills during the 
treatment phase than students in the "Average" aptitude group who received aural-visual 
modeling. 
Based on the results of this study, neither aural nor aural-visual modeling is 
significantly more effective in developing executive, performance, and composite 
recorder skills, as measured through observable behaviors. As an ancillary finding, 
however, music aptitude was found to be a significant factor in the development of 
performance and composite recorder skills of third-grade beginning recorder players. 
Consistent with Gordon's theory of audiation, it would appear that students in the 
"Average" and "High" aptitude groups were more able than students in the "Low" 
aptitude group to audiate the musical goal during recorder instruction and consequently 
more able to demonstrate the necessary performance skills to achieve that goal. It should 
also be noted that the significant differences between composite skills is a result of the 
significant differences in performance skills. 
If, as Gordon (1987) asserted, audiation ability is directly linked to music aptitude 
level, teachers interested in developing the strongest musicians possible should consider 
activities that encourage and develop audiation. Students in my study were 8 and 9 years 
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old. According to Gordon (1986b) music aptitude stabilizes around the age of nine; 
therefore, audiation skills of the students in my study were nearly, if not completely, 
stabilized. Music educators should consider incorporating activities specifically designed 
to promote audiation before this stabilization occurs. Lessons to develop students' 
audiation skills might involve singing and movement in both sound and silence as 
described by Garner (2009) and the use of tonal and rhythm patterns (Liperote, 2006). 
Limitations of the Study 
Because behaviorism focuses on explicit behaviors (Miller, 1993), data analyses 
in the study examined only those behaviors that were observable during the Recorder 
Performance Assessment. The main internal processes that were taken into account 
during this study were audiation, which was measured by proxy using the IMMA, and the 
students' ability to perceive and reconcile a model, which was measured by proxy in the 
Recorder Performance Assessment. Any other mental processes that impeded or 
promoted student success over the course of the treatment period and during the posttest 
phase remained, therefore, unobserved and unaccounted for. 
Threats to Validity 
During the performance assessments, the teacher at the cooperating school and I 
noted a level of anxiety in many of the students that had not been apparent in previous 
class sessions. It was hypothesized that this anxiety may have prevented some students 
from doing as well as they might have in a less formal setting. This would have 
implications for the final analysis if students' performance assessments did not accurately 
reflect their abilities. 
96 
Although every student started recorder instruction at the same time, the previous 
musical experiences of the students in the study were not taken into consideration during 
data analysis. Students were polled about this information before the study began, but the 
information obtained was largely subjective and unquantifiable. It is therefore possible 
that private lessons on another instrument and participation in extra-curricular music 
activities may have been a confounding variable in this study. 
Implications for the Field of Music Education 
For many educators, the concept of modeling likely involves an image of the 
teacher standing in front of the class demonstrating a particular skill or passage. Data 
from this study, however, indicate that the visual component of modeling does not 
significantly contribute to nor detract from the development of performance and 
executive skills. Music educators may therefore find it beneficial to use modeling in less 
traditional ways. One possible example may be for a teacher to model on his/her 
instrument while walking around the classroom. Through this, the teacher may be able to 
remediate other issues such as behavior, posture, or technical/executive skills while still 
demonstrating a skill or passage for the rest of the class. 
A secondary, but important, result of this study was the way students of different 
music aptitude levels (and therefore levels of audiation ability) respond to a model. Based 
on the data from this study, modeling condition is no more or less effective across 
different aptitude levels in the development of executive, performance, or composite 
recorder skills. Music aptitude does, however, play a significant role in the development 
of performance and composite recorder skills; therefore, as music educators work to help 
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their students develop as musicians, they may consider administering an 
aptitude/audiation test. As Gordon (1987) pointed out, an understanding of each student's 
music aptitude level will facilitate music educators' decisions as they plan for instruction, 
and identify those students that might benefit from audiation instruction. Should a teacher 
fmd that a given class has a large percentage of students with low music aptitude, he or 
she may want to consider activities similar to those described by Liperote (2006) and 
Gamer (2009) to develop students' audiation skills before beginning recorder instruction. 
made: 
Recommendations for Future Research 
Based on the data yielded by this study, the following recommendations are 
1. Many of the individual executive skills had a low level of inter-rater 
reliability. Future research should include ways to increase inter-rater 
reliability of assessment of the physical attributes associated with executive 
skills, particularly when using video as an assessment tool. 
2. In this study, music aptitude level was found to have an effect on the 
development of performance and composite recorder skills of third-grade 
beginning recorder students. Further, students of low music aptitude were 
found to score significantly lower on the Recorder Performance Assessment 
than their counterparts in both the "Average" and "High" music aptitude 
groups. Additional research examining possible subsets of "High," "Average," 
and "Low" aptitude levels may provide deeper insight into the role audiation 
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plays in the development of executive, performance, and composite recorder 
skills. 
3. Students of"Average" aptitude in the aural modeling condition outscored 
their counterparts in the aural-visual modeling condition, as well as the 
students of"High" aptitude on a majority of the performance skills. This 
might indicate that students of "Average" aptitude increased their audiation 
skills over the course of the study. It is therefore recommended that the study 
be replicated, with the IMMA re-administered at the end of the treatment 
phase to determine if aural modeling increases audiation skills in students of 
average aptitude. 
4. This study examined the effects of modeling condition and aptitude level 
during beginning recorder instruction. Because students of "Average" aptitude 
in the aural treatment group outscored students of "High" aptitude, it is 
possible that the aural treatment may be more effective over a longer period of 
time. It is therefore recommended that the study be replicated over a longer 
treatment period. 
Conclusions 
Modeling has long been recognized as an effective means of passing knowledge 
and skills from one generation to the next. To quote the old proverb: "Tell me, I'll forget; 
show me, I'll remember; involve me, I'll understand." Based on the data from this study, 
however, there is no significant difference in the efficacy of aural versus aural-visual 
modeling in the development of executive, performance, and composite recorder skills of 
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third-grade beginning recorder students. The development of performance skills are, 
however, significantly affected by a student' s music aptitude level. Based on the data 
from this study, an understanding of students' music aptitude levels may prove useful in 
planning beginning recorder instruction; students of low music aptitude in particular may 
benefit more from activities designed to develop audiation rather than a particular 
modeling condition. 
Appendix A 
Informational Letter to Parents 
January 9, 2013 
Dear Parents of Third Graders at Coyote Hills Elementary and Black Forest Hills 
Elementary, 
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I would like your permission to invite your child to participate in a research study. 
As part of my doctoral dissertation, I am conducting a study at Coyote Hills Elementary 
and at Black Forest Hills Elementary during the 2012-2013 school year. In this study, all 
third-grade students will learn to play recorder through improvisation and collaborative 
music making activities. It should be noted that this collaborative approach to music 
making is consistent with the recorder instruction practices that have always been in 
place at Coyote Hills and will be the consistent with the program Mr. Gleason is 
developing at Black Forest Hills. What makes this study different from the instructional 
practices of previous years is the attempt to gather data regarding the effectiveness of 
these practices and quantify the results. 
This study fulfills , in part, the requirements for a Doctorate in Music Education 
from the Boston University School of Music. The purpose ofthis study is to investigate 
the effectiveness of modeling during beginning recorder instruction, and the role music 
aptitude plays in the acquisition of recorder performance skills, and is entitled: The 
Effects of Aural Versus Aural-Visual Modeling on the Development of Executive and 
Performance Skills in Beginning Recorder Students. The interest in this study arose from 
my years of teaching beginning recorder to third graders and the discovery that certain 
teaching behaviors proved effective in the development of specific skills. This study 
investigates regular music classroom practices at Coyote Hills and Black Forest Hills 
Elementary. The decision to have your child' s data included in the study, however, is 
completely voluntary, and you may withdraw permission to use this data at any time. 
Should you choose to allow me to use your child's data in this study, I will first 
ask you to complete the Previous Musical Experiences Questionnaire included with this 
letter. This questionnaire will give me insight into your child' s musical background, 
including any outside music lessons he or she takes and activities such as church choir he 
or she participates in. The information gathered from this questionnaire will be kept 
confidential and stored in a locked file cabinet in my office. 
During the first week of January, all third graders will complete Gordon' s 
Intermediate Measures of Music Audiation (IMMA). This instrument is designed to 
assess the music aptitude of students in grades one through six. It should be noted that 
this is not a test of actual musical ability, but of the potential a student has for learning 
music. The test consists of a series of musical examples played over a CD player. For 
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each pair of examples, students are asked to identify if they are the same or different by 
circling either a pair of faces that are both smiling (same) or one smiling and one 
frowning (different). This test will take approximately twenty minutes to administer and 
will take place during regular music class. Hard copies of this assessment will be stored 
in a locked file cabinet in my office, and data from this test will be stored in a password-
protected file on the my computer. 
From January to May, students will be taught to play the recorder through a 
collaborative approach known as guided participation. In this guided participation model, 
students will learn to play the recorder by listening to and emulating models provided by 
the teacher. As each lesson progresses, students will assume increasing levels of 
responsibility for the musical product until they are improvising and creating their own 
versions ofthe melody. 
During the second week of May, students will be asked to perform individually on 
the soprano recorder. This assessment will consist of a solo demonstration of the same 
skills presented in class, including the performance of individual notes on the recorder 
and a brief improvisation on the recorder. These performance assessments will be video-
taped for evaluation at a later date by the researcher and an outside team of judges. 
During these video assessments, your child's identity, including his or her name will be 
kept confidential. Video assessments will be stored in a password-protected file on my 
computer and will be deleted at the end of three years. 
This study is expected to provide me with information about the effectiveness of 
modeling conditions in students of varying aptitudes. Should the data from this study 
indicate certain modeling conditions to be more effective in the development of specific 
performance skills or in students of certain aptitude, future music educators may be able 
to use modeling in more effective ways during beginning instrumental instruction. 
Because this study involves standard classroom practices, your child will be exposed to 
no risks other than the stress or anxiety that potentially come with any learning situation. 
Of course, all possible measures will be taken to alleviate and prevent such stress. To the 
extent I am able, within the requirements of applicable state and federal laws and/or the 
Board of Education policies, all information gathered in this research will be kept 
confidential. Once again, participation in this study is completely voluntary, and you are 
free to withdraw your child from the study at any time. *You may obtain further 
information about your rights as a research subject by calling the BU CRC IRB Office at 
617-358-6115. 
Thank you for your time and consideration. If you are willing to give consent to 
include the data from your son or daughter in this study, please complete the attached 
questionnaire, sign the enclosed consent form, and return it to me in the included 
envelope. You may also drop this form by the office at either Coyote Hills Elementary or 
Black Forest Hills Elementary. Please feel free to contact me by phone or email should 
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you have any questions or concerns. You may also contact my faculty advisor, Dr. Ron 
Kos, at 617-358-5178 or rkos@bu.edu 
Sincerely, 
Paul Cribari 
Music Teacher 
Coyote Hills Elementary School 
720-886-3900 
pcribari@cherrycreekschools.org 
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Appendix B 
Informed Consent Form 
Parent Informed Consent 
Authorization: My child is a student at _______________ _ 
I am the parent/primary caregiver/legal guardian of my child and I have read and 
understood the foregoing description of the research project. I have asked for and 
received a satisfactory explanation of any language that I did not fully understand. I 
consent to my child participating in this study. I understand that I may withdraw my 
consent at any time and that my child may withdraw his or her consent at any time. I have 
retained a copy of the cover letter and have returned a signed copy of the consent form. 
I also understand that my child will be videotaped as part of this study for later 
assessment by Paul Cribari and a team of evaluators. I understand that my child's identity 
will be kept anonymous in this video assessment. While all possible precautions will be 
taken to protect child identities, there always exists a risk for unauthorized access to data. 
I understand that this risk will be minimized by storing all video recordings in a 
password-protected file on Mr. Cribari's computer, and that my child' s name will not be 
used in the recording or in the file name of the video. My signature on this consent form 
gives Mr. Cribari permission to conduct such video recordings, with the understanding 
that these recordings will be used for no other purposes than the study described above. I 
also understand that these recordings will be kept confidential and will be destroyed three 
years after the completion of the study. 
Parent/Primary Caregiver/Legal Printed N arne 
Guardian of Participant Signature and Date 
Student Participant Signature and Date Printed Name 
Address Telephone Number 
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Appendix C 
Fingering Charts and Melodic Outline Slides 
Used During Recorder Instruction 
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Appendix D 
Melodic Outlines 
II I II 
I I II II 
I ,, I • 
I II 
I Z2 tl 0 
I II 
I • 
I II 
I ~ 1!2 
* * Black note heads indicate new additions to the progression. 
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I t) I C) II t) 
I a I ., II t;l 
I a • I '' II 
I ~ l:2 I II 1\ 
I tJ ~ I I) II 
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Appendix E 
Sample Lesson 
"Good morning, third graders. Come on in, get a recorder, and have a seat. Today we are 
going to build on what we learned last time. Before we begin, what can you tell me about 
the proper ways to hold and play a recorder?" 
(Teacher guides students to review proper posture, arm, fmger, and hand position). 
"Good! Last time you were here, we improvised using the pitches C, A, and D. I have 
placed the fingering charts for these pitches on the board." 
"Today, we are going to add a new pitch to our vocabulary. It is called G. Here's what 
the fingering for it looks like." 
(Teacher places the fingering chart for G on the board.) 
•• 
• 
• 
0 
0 
• 0 
"Who can describe this fingering to me?" 
(Students potentially answer in a variety of ways; "It's like A with one more finger." 
"There are three fingers down in the left hand." Etc.) 
"Can you all show me the fingering for G on your chin?" 
(Students demonstrate the new fingering, while the teacher makes corrections either 
through verbal directions or by walking through the room and positioning students' 
fingers on the instrument.) 
IN THE AURAL MODELING GROUP, THE TEACHER MOVED TO THE BACK OF 
THE ROOM, BEHIND THE STUDENTS. IN THE AURAL-VISUAL MODELING 
GROUP, THE TEACHER REMAINED AT THE FRONT OF THE ROOM, IN FRONT 
OF THE STUDENTS. THE TEACHER REMAINED THERE FOR THE REMAINDER 
OF THE LESSON. 
"Now I will play a short pattern on my recorder using this new note. Listen to what I 
play, and echo." 
Ill 
(Teacher plays a brief rhythm using only the pitch G. Initially, this rhythm contained 
primarily long durations, ensuring students got a chance to listen to the note and focus on 
tone and pitch accuracy. With each successive echo, more complex rhythms were 
incorporated so students could get practice articulating the new pitch. After each 
example, the teacher offered feedback and determine the appropriate level of difficulty 
for subsequent examples.) 
"Now that we've practiced G a bit in isolation, let's start putting it into a musical context. 
Here is a melodic outline that we will use as the basis for some improvisation: 
(Teacher puts the following musical outline on the board.) 
D 
c c 
A A A A 
G G 
"Before we play this outline, let's first sing the pitch names while 'chin practicing' the 
fingerings. " 
(Students sang pitches while practicing the fingerings.) 
"Sing and chin practice the melodic outline again. This time, I'm going to improvise over 
the outline. Even though I may use more rhythms than you are singing, you and I should 
change pitches at the same time." 
(Sample improvisation) 
"Did you notice the ending of my improvisation? Listen again as I play, and see if you 
can figure out what I did in the last two measures." 
(Teacher guided the class to learn the last two measures.) 
"Now when I play the melodic outline, I would like you to take over for the last two 
measures. For the remainder of the outline, I would like you to fmger the notes for each 
measure, but do not start playing until the final two measures." 
(For several more repetitions, the teacher improvised over the first six measures, while 
students played the final two measures.) 
II 
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"You are doing really well with the ending, but I think you are ready to assume a little 
more responsibility. Do you notice anything about measures five and six as compared to 
measures seven and eight?" 
(Students explained that the last four measures only use the pitches A and G.) 
"Now instead of me playing the first six measures, I am only going to play the fust four. 
After that, you are on your own! Feel free to improvise some rhythm in measures five 
and six, but let's keep the rhythm the same in the last two measures. Just to make sure we 
stay together, I am going to switch over to some hand drum while you play the last four 
measures." 
(Students practiced improvising over the last four measures over several repetitions.) 
"Look at the first four measures. Is the new note Gin there at all? Since the first four 
measures contain pitches that we have already learned, we should be able to improvise 
over this part ofthe melodic outline fairly easily. Let's give it a try. You improvise over 
the first four measures, and I'll improvise over the last four measures." 
(Students practiced improvising over the first four measures and the teacher improvised 
over the fmal four measures.) 
"If you are really feeling comfortable, I'm going to invite you to improvise over the 
entire melodic outline. If you are still not confident, pick one half and improvise when we 
play those four measures." 
(Students improvised while the teacher kept a hand drum accompaniment. After several 
repetitions, the teacher offered students the opportunity to play independently or in small 
groups.) 
"This time, let's only have the (front row, back row, boys, girls, kids wearing red, etc.) 
play." 
(Numerous combinations were used to ensure each child got at least two chances to play 
in a small group.) 
"Before we stop playing the recorder, let's all play through the melodic outline one last 
time. If you feel comfortable improvising, add some rhythm. If you are not as 
comfortable, consider playing longer notes like whole and half notes." 
(Class plays through melodic outline) 
"Good work today. Let's switch gears now and move onto (new activity)." 
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Appendix F 
Recorder Performance Assessment Script: 
Individual Pitch Assessment and Melodic Outline Assessment 
Welcome! 
Today I would like you to show me some of the things you have learned about playing 
the recorder over the past several weeks. The first thing I'm going to ask you to do is play 
some individual notes. I'm not worried about rhythm or meter in this section, I just want 
to hear how clearly you play each of the pitches individually. After that, we'll do some 
improvisation just like the ones we did in class. 
This is not for a grade. I simply want to see just how much you've learned. There's no 
pressure on this, so relax and do your very best! 
Do you have any questions before we get started? 
(Begin Recording) 
This is student number 
------
Individual Pitch Assessment 
Would you please play me a high 'D'? 
How about a high 'C'? 
Can you play an 'A'? 
How about an 'G'? 
How about an 'E'? 
Would you please play a low 'D'? 
Melodic Outline Assessment 
Okay! Here's the melodic outline we've been working on in class (Teacher presents 
outline to student.) Let's sing through it together. While we sing it, I'd like you to fmger 
the notes on your chin and I'll play the drum. 
(Student and teacher sing the melodic outline while the student fingers the pitches on the 
recorder.) 
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Okay! Let's play it now. This time, I only want you to play long notes. Don' t worry about 
improvising yet. 
Nice job! Now let' s do it again. This time you may add as much or as little rhythm as 
you'd like. I'm going to accompany you on the hand drum again while you play. 
(Student improvises over melodic outline) 
Good job! Thank you so much for playing for me. Have a good day! 
(Stop Recording) 
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Appendix G 
Recorder Performance Assessment: Evaluation Forms 
RECORDER PERFORMANCE ASSESSMENT: EVALUATION FORM 
Female Male 
ID Number 
-------
Part 1: Individual Pitch Assessment 
You will first hear a student play the following a series of pitches in isolation. Please 
evaluate the student on their performance of these pitches using the following scale: 
1 = Strongly disagree 2 = Disagree 3 = Agree 4 = Strongly Agree 
Executive Skills 
1. Student plays with correct posture 
(Shoulders are relaxed and the student is sitting up straight) 
1 2 3 4 
2. Student has the left hand on top of the recorder 
1 4 
3. Student's arms are relaxed and free to move about 
1 2 3 4 
4. Fingers are relaxed and aligned with the proper holes 
1 2 3 4 
Performance Skills 
1. Correct fmgerings were performed 1 2 3 4 
2. Tone/airstream was acceptable 1 2 3 4 
3. Articulation/tonguing was acceptable 1 2 3 4 
116 
Part II: Improvisation Over A Melodic Outline 
You will now hear the same student perform the following melodic outline: 
~ I I I I tJ I s a I I II ,, a II t:2 a s •• s 0 
Please listen for demonstration of following skills, using the following scale: 
1 = Strongly disagree 2 = Disagree 3 = Agree 4 = Strongly Agree 
Executive Skills 
1. Student plays with correct posture 
(Shoulders are relaxed and the student is sitting up straight) 
1 2 3 4 
2. Student has the left hand on top of the recorder 
1 4 
3. Student's arms are relaxed and free to move about 
1 2 3 4 
4. Fingers are relaxed and aligned with the proper holes 
1 2 3 4 
Performance Skills 
1. Correct fmgerings were performed 1 2 3 4 
2. Rhythm was accurate 1 2 3 4 
3. Tone/airstream was acceptable 1 2 3 4 
4. Articulation/tonguing was acceptable 1 2 3 4 
5. Student Improvised over melodic outline 1 2 3 4 
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